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Abstract 

Some of the operator product expansions (OPEs) between the lowest 16 higher spin cur¬ 
rents of spins (1, |, |, |, |, 2, 2, 2, 2, 2, 2, |, |, |, |, 3) in an extension of the large A/" = 4 linear 
super conformal algebra were constructed in the A/" = 4 superconformal coset theory 

previously. In this paper, by rewriting the above OPEs in the A/" = 4 superspace developed 
by Schoutens (and other groups), the remaining undetermined OPEs where the corresponding 
singular terms possess the composite helds with spins s = |, 4, |, 5 are completely determined. 
Furthermore, by introducing the arbitrary coefficients in front of the composite fields in the 
right hand sides of the above complete 136 OPEs, reexpressing them in the M = 2 super¬ 
space and using the M = 2 OPEs mathematica package by Krivonos and Thielemans, the 
complete structures of the above OPEs with fixed coefficient functions are obtained with the 
help of various Jacobi identities. Then one obtains ten M = 2 super OPEs between the four 
M = 2 higher spin currents denoted by (1, |, |, 2), (|, 2, 2, |), (|, 2, 2, |) and (2, |, |, 3) (corre¬ 
sponding 136 OPEs in the component approach) in the A/" = 4 superconformal coset 
theory. Finally, one describes them as one single A/" = 4 super OPE between the above six¬ 
teen higher spin currents in the AA = 4 superspace. The fusion rule for this OPE contains the 
next 16 higher spin currents of spins of (2, |, |, |, |, 3, 3, 3, 3, 3, 3, 4) in addition to 

the quadratic A/" = 4 lowest higher spin multiplet and the large A/" = 4 linear superconformal 
family of the identity operator. The various structure constants (fixed coefficient functions) 
appearing in the right hand side of this OPE depend on N and the level k of the bosonic 
spin-1 affine Kac-Moody current. For convenience, the above 136 OPEs in the component 
approach for generic {N, k) with simplified notations are given. 
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1 Introduction 


In the large A/" = 4 holography observed in [T], the duality between matrix extended higher 
spin theories on AdSs space with large TV = 4 supersymmetry and the large J\f = 4 coset the¬ 
ory in two dimensional conformal held theory (CFT) was proposed 0. One of the consistency 
checks for this duality is based on the matching of the correlation functions. The simplest 
three-point functions consist of two scalar primaries and one higher spin current. Then the 
zero mode eigenvalue equations of the higher spin Casimir current in the two dimensional 
A/" = 4 coset model should coincide with the zero mode eigenvalue equations of the higher 
spin held in an asymptotic (quantum) symmetry algebra of the higher spin theory on the AdS^ 
space. Recently, in |6], the zero mode eigenvalue equations (and corresponding three-point 
functions) of the bosonic (higher spin) currents of spins s = 1,2,3 with two scalars for any 
hnite N and k (and for large N ’t Hooft limit) were obtained (Recall that the group G of the 
A/" = 4 coset theory is given by G = SU{N -|- 2) and the level of spin-1 Kac-Moody current is 
given by the positive integer k). 

What happens for the AdS^ bulk theory? How one can observe the hndings |6] on the 
eigenvalue equations and three-point functions in two dimensional CFT computations in the 
context of the higher spin theory on the AdS^ space? It is known, in the similar bosonic 
duality studied in [3 [8], that the three-point functions for the spin-s (s = 2, 3,4, 5) Casimir 
current with two scalars in two dimensional CFT for any hnite N and k (and for the large N ’t 
Hooft limit) matched with those for the spin-s held in the asymptotic symmetry algebra of the 
higher spin theory on the AdS^ space [9] . See also |T0] . It was crucial for this consistency check 
to have the asymptotic symmetry algebra for any N and k explicitly in order to calculate the 
eigenvalue equations of the higher spin-s held in an asymptotic quantum symmetry algebra 
of the higher spin theory on the AdS^. In the large A/" = 4 holography, the corresponding 
asymptotic symmetry algebra of the higher spin theory on the AdS^ is not known so far. 
Therefore, one should determine the asymptotic symmetry algebra in order to calculate the 
three-point functions of the higher spin theory on AdSs space. Along the line of [H [9] , one 

^In the large level limit of the type IIB string theory on AdSs x x x S^, one of the two three 
spheres becomes flat and decompactifies to (and to three torus T^) and then one obtains the type IIB 
string theory on AdSs x x T^. In [5], the better understanding for the string theory in the tensionless 
limit was described from the Vasiliev higher spin theory. In particular, they found that the perturbative 
Vasiliev theory is a subsector of the tensionless string theory. In [3], the unbroken stringy symmetry algebra 
is studied further. The corresponding AdS^ x x theory on the tensionless point is described in [3]. Very 
recently, in [^, using the CFT perturbation theory that gives the nonzero string tension, it is shown that 
the symmetry generators of the symmetric orbifold theory of describe the Regge trajectories. The leading 
Regge trajectory have lowest mass for a given spin and the higher spin generators are written in terms of 
quadratic free fields. The subleading Regge trajectories where the higher spin generators are written in terms 
of cubic and higher order free fields are also analyzed. 
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would like to construct the OPE between the lowest 16 higher spin currents for generic N 
and k. 

One of the main results in m was that there exist the complete OPEs, for N = 3 and 
arbitrary k, between the 16 higher spin currents (one spin-1 current, four spin-| currents, 
six spin-2 currents, four spin-| currents and one spin-2 current) except some singular terms 
possessing the composite helds with spins s = |,4, |,5. We would like to construct the 
complete OPEs between the 16 higher spin currents for any N and k. The ultimate goal 
for this direction (which will appear in near future) is to calculate the eigenvalue equations 
and corresponding three-point functions of the higher spin helds in an asymptotic symmetry 
algebra of the higher spin theory on the AdS^. 

How one can obtain the general Wbehavior form the N = 3 results in HU? One way to 
obtain the Wbehavior is to calculate the OPEs from the iV-dependent higher spin currents 
(written in terms of various multiple product of WZW currents) by hand as done in [9]. In 
principle, this is possible to do, but there exist too many (higher spin) currents: 16 higher 
spin currents as well as other 16 currents from the large W = 4 superconformal algebra. One 
should calculate the 136(= 16 -|- 15 2 -|- 1) OPEs and rearrange them in terms of the 

composite helds from the above (16 -|- 16) currents and their derivatives. Then one should 
use other approach to obtain the ^dependence explicitly in the OPEs between the higher 
spin currents. One can also proceed what has been done in m for diherent values of N. 
For example, one can increase the value of N like as N = 5, 7, 9,11,13, • • •. With the help of 
Thielemans’ package na, the several iV-cases can give us the consistency check in order to 
make sure the particular singular term. From the explicit OPEs in some of the OPEs 
have very complicated A:-dependence in the fractional structure constants and the numerical 
values appearing in the power of k will be generalized to Wdependent terms (some power of 
N). For the fractional fc-dependent coefficient functions, where the power of k is large, one 
need to consider more finite Wvalues (for example, beyond N = 13). Therefore, one cannot 
determine the complete OPEs from these several iV-cases because there are still undetermined 
OPEs for N = 3 and one should repeat the above procedures without knowing the maximum 
value for the N. 

On the other hands, one uses the power of the A/" = 4 supersymmetry. One expects 
that if one uses this A/" = 4 supersymmetry, then some of the unknown structures in the 
(higher spin) currents or some OPEs between them can be fixed. In other words, the A/" = 4 
supersymmetry is the kind of constraints which preserve behind an extension of large A/" = 4 
linear superconformal algebra one is looking for. One also uses the Jacobi identity between 
the (higher spin) currents. It is known that the above WZW construction (that is, the 
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construction of higher spin currents using the WZW currents) satisfies the Jacobi identities 
automatically [13]. One can easily see that the previous results for N = 3 HU satisfy the 
Jacobi identities. In the Thielemans’ package [ 12 ], one can check the Jacobi identities for any 
given OPEs. It is natural to ask whether one can End the complete OPEs for generic N and 
k by taking the same OPEs for N = 3 case with the replacement of the structure constants 
as undetermined coefficients. Of course, these coefficients reduce to the N = 3 results if one 
restricts to have the particular N = 3 case as done in m- It will turn out that there exist 
consistent solutions for the above coefficients by solving the various Jacobi identities. 

The Thielemans package [12] is based on the OPEs in the component approach. If one 
uses the Jacobi identities inside of this package, then one should introduce too many unknown 
coefficients (which should be determined later). By some experience in dealing with the OPE 
package, it is better to solve the Jacobi identities with small number of unknown coefficients. 
Fortunately, there exists the other package by Krivonos and Thielemans [TT], which is based 
on the OPEs in AA = 2 superspace. Because any current in Af = 2 superspace contains four 
component currents, one has the reduced number of unknown coefficients. Therefore, one 
uses the Jacobi identities in TV = 2 superspace while in order to check the consistency check 
in the component approach one can use the Jacobi identities in the component approach (for 
fixed structure constants it does not take too much time to check the Jacobi identities). One 
can easily go from the component results to the Af = 2 superspace results inside of [H] and 
vice versa. 

How one can determine the complete structures (that is, the possible composite fields up 
to the spin-5 where the OPE between the higher spin-3 currents can have the composite fields 
with spin-5 at the hrst-order pole) appearing in the right hand side of above 136 OPEs? As 
mentioned before, one can go to the A/" = 4 superspace (or to the Af = 2 superspace) from the 
component results in m- The Af = 4: single OPE between the Af = 4 multiplet and itself can 
be expanded in terms of Grassmann (or fermionic) coordinates. Then the coordinate difference 
for the singular terms is given by the difference for the ordinary coordinate. In order to write 
the OPE in A/" = 4 superspace, one should reexpress this difference for the ordinary coordinate 
in terms of the difference for the Af = 4 superspace coordinate by subtracting the product 
of Grassmann coordinates (and adding the same quantity) from the above difference for the 
ordinary coordinate. Then any fractional power of the difference for the ordinary coordinate 
can be expanded in terms of the sum of fractional power of the difference for the Af = 4 
superspace coordinate by using the Taylor expansion with the help of property of Grassmann 
coordinates. Then any singular term in the single Af = 4 OPE contains the product of 
Grassmann coordinates, the fractional power of the difference for the Af = 4 superspace 
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coordinate and the ordinary coordinate-dependent pole terms from the OPEs between the 
various 16 higher spin currents. After simplifying these complicated singular terms in AA = 4 
supersymmetric way, one can obtain the results in [IT] in terms of a single A/" = 4 OPE. In 
other words, the undetermined parts of the 136 OPEs in [m are completely hxed. 

Now one can go to the M = 2 superspace from these component results and all the 
expressions are given for N = 3. Let us replace the structure constants, which have k- 
dependence explicitly with the arbitrary coefficients. Then one has the complete OPEs in 
M = 2 superspace with undetermined structure constants B One uses the Jacobi identities 
in order to £x the structure constants. In general, the new M = 2 primary current (which 
transforms as a primary current under the M = 2 stress energy tensor) can occur in the 
right hand side of the OPEs as the spins of the currents increase. The above 16 higher spin 
currents can be represented by four M = 2 multiplets. Similarly the 16 currents of large 
AA = 4 linear super conformal algebra can be combined into four M = 2 multiplets (where one 
them is given by chiral current and antichiral current). Then on can use the Jacobi identities 
by choosing one M = 2 current and two M = 2 higher spin currents. One cannot use the 
Jacobi identities by taking three M = 2 higher spin currents because if one considers the OPE 
between any M = 2 higher spin current and other new M = 2 higher spin current, one does 
not know this OPE at this level. Therefore, the three quantities in using the Jacobi identities 
are given by one M = 2 current and two M = 2 higher spin currents. One can also consider 
the combination of one M = 2 higher spin current and two M = 2 currents or the case with 
three M = 2 currents but these will do not produce any nontrivial equations for the unknown 
coefficients. They are satished trivially. 

One worries about whether one can £x all the unknown coefficients completely even though 
one does not exhaust all the Jacobi identities. It will turn out that all the structure constants 
are determined except one arbitrary unknown coefficient. In other words, all the known 
structure constants are expressed in terms of this unknown coefficient. How one can fix this 

^So far, the field contents in the right hand side of the OPEs are the same as the ones in m written in 
Af = 2 superspace. For the lowest J\f = A (higher spin) multiplet, the exact relations between the 16 higher 
spin currents and the ones in this paper (or the ones in [23) 1 are known explicitly. For the next lowest Af = A 
higher spin multiplet, they will depend on {N,k) in complicated way. For example, the higher spin-2 current 
living in the next lowest higher spin current denoted by P^^^(z) in m contains <1 >q^^(z) (or equivalently 
Vq (z)) as well as many extra terms with (TV, fc)-dependent fractional coefficient functions. The merit of 
Jacobi identity is that one does not have to determine the exact relations between the next lowest higher spin 
currents and the ones in this paper. We simply introduce the unknown coefficient functions in front of the 
possible composite fields. They will be fixed by using the Jacobi identity. On the other hands, it will turn 
out that if one obtains the complete OPEs between the higher spin-1 current and the 16 higher spin current 
in the S'0(4) manifest basis for generic {N,k), then all the remaining structure constants are automatically 
determined via Af = A supersymmetry. 
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unknown quantity? One way to determine this quantity is that one should consider the other 
four M = 2 higher spin currents in principle, but this is not so useful. This leads to another 
new problem because one should consider the OPE between the previous AA = 4 higher spin 
multiplet of super spin 1 and the new A/" = 4 higher spin multiplet of super spin 2. Or one 
can End the above unknown coefficient by looking at the particular OPE as one varies the 
A^-values. Eventually one can determine the hnal unknown coefficient by using this analysis. 
In the component approach, the OPE between the higher spin-1 current and the higher spin-3 
current for several A^-values provides the (A^, k) dependence of the above unknown coefficient. 

In section 2, the review for the large A/" = 4 linear super conformal algebra is described. The 
16 currents are expanded in an expansion of the Grassmann coordinates in A/" = 4 superspace. 
The single OPE between the 16 currents in A^ = 4 superspace is given. The various OPEs 
between the 16 currents in the component approach are described. The different basis for 
the same large A/" = 4 linear super conformal algebra is provided. The coset realization for 
the large A/" = 4 linear super conformal algebra is given by identifying the two levels of the 
the large A/" = 4 linear superconformal algebra with two parameters appearing in the AA = 4 
coset theory. 

In section 3, the 16 higher spin-s currents are introduced in A/" = 4 superspace. The 
definition for the A/" = 4 primary current in A/" = 4 superspace is described. The component 
results by projection into this dehnition can be obtained. One can also present the above 16 
higher spin-s currents in the primary basis. In other words, they are primary currents under 
the stress energy tensor. The other component results, where the SU{2) x SU{2) symmetry 
is manifest, are described. In this basis, the higher spin-(s -|- 2) current, which is the last 
component of this AA = 4 multiplet (and its spin is maximum inside of this multiplet), is not 
a primary current under the stress energy tensor. The precise simple relations between the 
above lowest 16 higher spin currents with the ones in [TT] are given explicitly. 

In section 4, the description given in section 2 in A/^ = 2 superspace is reviewed |T5l |T6] 
after introducing the M = 2 superspace. One can represent the above 16 currents in terms of 
four M = 2 multiplets (where one of them is given by one chiral current and one antichiral 
current). Also one can rewrite the single A/" = 4 stress energy tensor introduced in section 2 
in terms of four M = 2 multiplets by expanding two Grassmann coordinates. 

In section 5, the description of section 3 is described in A/" = 2 superspace. The A/" = 4 
primary current condition introduced in section 3 is rewritten m. M = 2 superspace. The four 
Af = 2 multiplets of spins s, (s-b |), (s-|-1), (s +1) are located at the particular components of 
above A/" = 4 multiplet in an expansion of two Grassmann coordinates. The precise relations 
between the four Af = 2 multiplets and its 16 component currents are described. 
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In section 6, based on the previous results for = 3 in one can go on to the Af = 4 
superspace. By introducing the arbitrary coefficients in the ten Af = 2 OPEs, one would like 
to solve the various Jacobi identities in order to determine the above unknown coefficients 
which depend on [N, k). The final ten OPEs in A/" = 2 superspace are given. The fusion rules 
are described. 

In section 7, one can go to the component approach from the Af = 2 results in section 6. 
From the precise relations found in section 6, one obtains the final Af = 4 OPE for generic N 
and k. The fusion rule is given. 

In section 8, the summary of this paper is given and the possible future works are presented. 
In Appendices A-J, the detailed computations in sections 2-7 are presented. 

If you are interested in the construction of A/" = 2 superspace description, the main text 
and Appendix G are useful. For the component approach, the main text and Appendix H 
are crucial. If you are interested in the Af = 4 superspace description, go to the main text 
and Appendix I. 

The packages in [121 E] ^ire used in this paper §. 

2 The OPEs between the 16 currents in A/^ = 4 super¬ 
space: Review 

In this section, one describes the 16 currents of the large Af = 4 linear superconformal algebra 
in AA = 4 superspace, where 5'0(4) symmetry is manifest. Then the corresponding large 
Af = 4 linear superconformal algebra, which consists of 13 nontrivial OPEs in the component 
approach (in Appendix A), can be written in terms of a single Af = 4 (super) OPE. Other 
description in other basis, where the SU{2) x SU{2) symmetry is manifest, is reviewed also. 
Finally the realization for large Af = 4 linear superconformal algebra is also reviewed. 

2.1 The 5'0(4)-singlet J\f = 4 stress energy tensor of super spin 0 

The coordinates of Af = 4 (extended) superspace can be described as {Z, Z) where Z = {z, 6*®), 
Z = {z,9^) and i = 1,2, 3,4 and the index i is the iS'0(4)-vector index. The left covariant 
spinor derivative is given by D® = 6*®^ ^ and satisfies the following nontrivial anticom¬ 

mutators {D^,D^} = 2J®-^^. Here the Kronecker delta J®-^ is the rank 2 S'0(4) symmetric 

^One describes the 16 currents of the large Af = A linear superconformal algebra as “the 16 currents” 
simply and the 16 lowest higher spin currents of the A/" = 4 multiplet as “16 higher spin currents”. Sometimes 
one ignores the “super” appearing in the super current, super field or super OPE because it occurs many 
times in this paper. 
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invariant tensor. Then the A/" = 4 stress energy tensor can be described as follows [T^ (or 
[18] , where the AT = 1 and J\f = 2 superspace descriptions are given): 


j(4)(^) = _a(; 2 ) + ie^p{z) - - 2aidr^){z) + 9^-^{2L - 2ad^A){z) 

= -A(z) + i T\z) + i 9^ T^{z) + i 9^ T^z) + i 9^ T\z) 

- i9H^ T^\z) + i9H^ T^\z) -i9^9^ T‘^\z) -19“^ 9^ T^*{z) +i9‘^9'^ T^\z) 

- i9^9^ T^^{z) - 9^ 9^ {G^ - 2aidT^){z) - 9^ 9^ 9^ {G^ - 2a i dT^){z) 

- 9^ 9^ 9^ {G^ - 2a i dT^){z) - 9^ 9^ 9^ {G^ - 2ai dT^){z) 

+ 9^9^9^9^{2L-2ad^A){z). (2.1) 


In the first line of fl2.ip . the summation over repeated indices (which implies that the Af = 4 
stress energy tensor is S'0(4)-singlet) is taken 0. The simplified notation (in the 

multiple product) is used for 9^ 9“^ 9^ 9'^. The complement 4 — i is defined such that 
qa _ 04-1 Qi^ second line of (12.Ih . the complete 16 currents for the Af = 4 stress energy 

tensor are described in an expansion of Grassmann coordinates completely. The quintic- and 
higher-order terms in 0* vanish due to the property of 0*. The 16 currents are given by a single 
spin-0 current A( 2 :), four spin-i currents r*(z) transforming as a vector representation under 
the 50(4), six spin-1 currents T^^{z) transforming as an adjoint representation under the 
50(4), four spin-| currents G^(z) (transforming as a vector representation under the 50(4)) 
and the spin-2 current L{z). In particular, the spin-0 and spin-2 currents are 50(4)-singIets. 
The spin of 6** is given by — | (and the covariant spinor derivative O* has spin 4) and therefore 
the Af = 4 (super) spin of the stress energy tensor is equal to zero. Each term in fl2.ip 

has spin-0 value. 

In the cubic- and quartic-terms in the 0*, there exist a-dependent terms, where the pa¬ 
rameter is introduced in [HI as follows: 


(fc+ - k-) 

2{k+ + k-y 


The self-dual and anti self-dual combinations of the spin-1 current T^^z) have the level k~^ and 
k~, respectively. That is, two commuting SU{2) Kac-Moody algebras have their levels A:^. 

^ In this notation the superscript (4) is nothing to do with the spin. It stands for the number of super- 
symmetry. Later one introduces the Af = 4 (higher spin) multiplet of super spin s. Then it is more 

appropriate to write the Af = 4 stress energy tensor j(^)(Z) as $*^°)(Z), but one follows the original notation 
in m- One uses the boldface notation for the Af = 4 or A/” = 2 multiplet in order to emphasize the fact 
that the corresponding multiplet has many component currents. For the Af = 4 multiplet, the 16 independent 
component currents arise while for the Af = 2 multiplet, the four independent components arise (if they are 
unconstrained currents). Sometimes the right hand side of the given OPE contains too many multiplets and 
then we ignore the boldface notation for simplicity. See also section 7. 
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The parameter a in fl2.2p reflects the asymmetry between the occurrences of these two SU{2) 
Kac-Moody subalgebras in the (anti)commutators involving odd currents. More precisely, 
in Appendix A, the a-dependence appears in the OPEs between the spin-| currents and in 
the OPEs between the spin-| currents and the spin-1 currents. For a = ±| (or —>■ cxo), 
one of the SU{2) subalgebras with the currents P*( 2 :) and A{z) decouple and the above large 
A/" = 4 linear superconformal algebra is reduced to the 5'[/(2)-extended A/" = 4 superconformal 
algebra in [T9] . 

Furthermore, the central charge appearing in the OPE between the bosonic stress energy 
tensor L{z) is given by [T7] 


6k^k 

(/c+ -I- k~) ’ 


(2.3) 


When k~^ = k (that is, a = 0), this central charge is the positive multiple of 3 and can be 
realized by one real scalar and four Majorana fermions m- Note that there is no twisted 
anomaly, where the spin-0 current A{w) transforms as a primary field under the stress energy 
tensor L{z). Later one sees the realization of the A/" = 4 stress energy tensor in the A/" = 4 
coset theory and the above two parameters are given by two parameters {k + 1) and {N + 1). 
Accordingly, the central charge can be characterized by k and N. 


2.2 The OPE of J\f = 4 stress energy tensor 

The A/" = 4 super OPE between the A/" = 4 stress energy tensor and itself can be summarized 
by m 

T^)(Zi)T^)(Z2) = ^hk+-k-) + ^D^3^^\Z2) + ^2dJ^^\Z2) 

Zyi 2 Z\2 Z\2 

- + log(^i2) + ---, (2.4) 

where the summation over the repeated indices is assumed (the OPE between the S'0(4)- 
singlet current and itself) and the fermionic coordinate difference for given index i is defined 
as 9\2 = 6\ — and the bosonic coordinate difference is given by 2:12 = Zi — Z 2 — 0\6\. By 
introducing the spin-4 J®(Z) = D*J*^‘^^(Z), the OPE J’‘{Zi) P{Z 2 ) from fl2.4l) does 

not contain the log(^i 2 )-term and then the nonlocal operator associated with the central term 
disappears Hg EH |22] @. Note that there is no J*'^^(Z 2 )-term in the right hand side of (12.4p . 

^ Recall that the super spin of Af = 4 stress energy tensor is zero and the OPE between the spin-0 current, 
A(zi) A( 2 ; 2 ), has a term log(zi — 2 : 2 ). One can see this feature from (12.41) by taking 0® = 0 both sides. Then the 
left hand side is given by the OPE A(zi) A(z 2 ) while the right hand side is given by + k~) log( 2 ;i — 22 ). 

The associated OPE is in the last equation of Appendix lA.il where one introduces U{z) = —dA{z). 












On the other hand, for less supersymmetric theory with A/" < 3, the corresponding stress 

energy tensor-term occurs in the right hand side of the OPE from ^ (4 — ■ Also 

^12 

the explicit component results (which will be described in next subsection) will be given in 
Appendix A. 


2.3 The OPEs of A/^ = 4 stress energy tensor in component ap¬ 
proach 


Now the A/" = 4 stress energy tensor is given by fl2.ll) and its A/" = 4 OPE is given by fl2.4p . 
Then it is straightforward to reexpress fl2.4p in component approach by substituting fl2.ip into 
fl2.4l) . In Appendix A, the S'0(4)-extended linear super conformal algebra [I^ is presented. 
Let us read off the OPE P^(2:i) T^‘^{z 2 ) related to the 11-th equation of Appendix flA.ip from 
02.41) . Let us multiply the differential operator D\ D 2 D 2 in the left hand side of 02.4p . Then 
one obtains the OPE Dl D 2 D 2 where the (bosonic) operator D 2 can 

pass the (bosonic) current J^^^(Zi) because the differential operator with respect to the super 
coordinate Z 2 commute with the current J^^^(Zi), which depends on the super coordinate Zi 
only. Now one takes 9\ = 62 — ^ then one has the component OPE —P^( 2 ;i) T^‘^{z 2 ) from 
the left hand sideB Then one identihes the above result with the 11-th equation of Appendix 
flA.ll) bv nsinsr the propertv in the OPE m- In this way, one can check that the A/" = 4 OPE 
in (12. 4p is equivalent to the component results in Appendix (lA.ip by acting the differential 
operators D\ and on fl2.4l) and putting 9\ = 62 = 0. 

On the other hand, one can check the A/" = 4 OPE from its component results by using 
the following identity which connects the structure of the n-th order pole in the bosonic 
coordinate with those (plus other poles) in the A/" = 4 superspace coordinate 


(a - Z2y 


n ■ 


9\a 


'12 


1 nt nJ nJ 

^ + -n{n + l) - 


A 2 


2 ! 


Z 12 


—n(n -F l)(n 2) 


ni ni oi ai ok nk 


~n+3 

Z 12 


+ —n{n + l){n + 2){n + 3) 


ni ni Qj oj ok nknl nl 

liiTi 

Zl 2 


Z 12 = Zi — Z 2 — 9\9y (2.5) 


The next higher order terms in (12.bh contain the expression {9\9y)^ and this is identically zero 
due to the property of the fermionic coordinates. The positive integer n can be n = 1,2,3,4 
for the 16 currents of large AA = 4 linear superconformal algebra because the highest spin 

® On the other hand, the cubic terms in 0® can arise from the second term of (12.41) . The nontrivial terms 
occur from the particular term of 0^2 ^12 ^12 ■ P is easy to see that the above differential operator Dl D 2 
acting on this leads to —1. Finally, one obtains the OPE r^( 2 :i) T^^(z 2 ) = (^ 73 ^ * (v^) H-; where 2:12 is 

reduced to {zi — Z 2 ) after putting the condition 9\ = 6\ = 0. Note that the J)^)(Z 2 ) term reduces to the 
expression ir^{z 2 )- 


9 






























amonK them is given by two and the highest singnlar term is the fonrth-order pole in the 
OPEQ 


2.4 The AT = 4 stress energy tensor in other basis 


It is usefnl to write fl2.ip in the basis of [23], where the spin-1 cnrrents are represented in 
SU{2) X SU{2) symmetric way rather than in 5'0(4) symmetric way. Then one expects that 
the previons S'0(4) adjoint six spin-1 cnrrents T^^{z) can be written in terms of two SU{2) 
adjoints. Let us describe the final result and then explain some important aspects 

j[fcg(^) = + 0^ Q\z) + Q^(z) + 0^ Q^(z) + (_yi+3 + A-^)(z) 

+ 013(4+2 - 4-2)(A - 0i^(4+i + 4-i)(z) + 023(4+1 - 4-i)(z) + 024(4+2 + A-^)(z) 
+ 034(4+3 + 4 ^)(z) — 0^"^^ (Gl^g + 2adQ^)(z) + 0^^"^ (G'^^g + 2adQ^)(z) (2.6) 

+ (Gig + 2a dQ^)(z) + 0123 (Gtg + 2a dQ^) (z) + 0^^^^ (2L + 2a dU) (z ), 


where U{z) = —dA{z). Let us consider the spin-^ currents. In Appendix flA.ip . the OPE 
P®(2;) PA'ii') contains the positive sign in the right hand side. In Appendix fIB.ip . where the 
SU{2) X SU{2) subalgebra is manifest, the corresponding OPE appearing in the second line 
from the below has a negative sign. This implies that the spin-^ current Q'^iz) in [21| is given 
by times the spin-| current V^i^z) in previous subsection. Furthermore the OPE U{z) G^{w) 
in Appendix flA.ip has a second-order pole with the term —ir^{w) and in the corresponding 
OPE of Appendix B there is no —i factor. If the spin-| current remains the same (the spin-1 
current U{z) is common), then the corresponding spin-| currents have an extra —i, but this 
is not the case. The reason is as follows. In the OPE of G^{z) PAty) with j = z of Appendix 
4, there exists a term i U{w) in the right hand side. On the other hand, the corresponding 
OPE of Appendix B does not have the complex number i. 

Therefore, the product of P*( 2 :) and G\z) should contain the extra —i. This implies 
that some of the spin-| current change with minus sign. Once the spin-i currents are hxed, 
then the spin-| currents are also determined completely from this property. There are still 
other constraints in Appendix 4. So one can proceed by assuming that the spin-| currents 
Q°'{z) can be written as ±z times the the spin-^ currents P*(.s) and then use other nontrivial 


^ Let us consider the OPE G(zi) (Z 2 )■ Then the corresponding term in the left hand side of (12.41) is 
given by i P^lzi) (—i) ^2 ^2 ^i 2 (' 2 ^ 2 ). This becomes dl 62 ^^^(zi) T^'^(z 2 ) (there is no sign change). Now 
one can use the component result between the spin-^ current and spin-1 current in Appendix A. Then the 
above expression leads to the singular term 9\ Oi 7 —z—r * r3(?ii) -(-•••. By using the relation (12.5L one 

q1 q 3 gA g3 gA gl , . 

has the nontrivial singular term ^ i r^{z 2 ), which can be written as D‘‘ Ji^''(^ 2 ) by considering 

other nontrivial terms also. In this way, one can check that all the component results in Appendix A can be 
rewritten in terms of a single OPE (12.41) in AA = 4 superspace. 
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relations. It turns out that as in fl2.6p . the hrst component of the spin-i current has an extra —i 
{Q^{z) = —ir^( 2 :)) and the remaining ones have the extra i {Q^{z) = iP(z) where j = 2, 3,4). 
Furthermore, the hrst component of the spin-| current remains unchanged {Gl^g{z) = G^{z)) 
while the others change with minus sign (Gl^g(z) = —G^(z) where i = 2,3,4) as in fl2.6p . 

What about the spin-1 currents? For example, let us focus on the OPE F'^(t(;) in 

Appendix A, which has a hrst-order pole, —T^^(w). The corresponding OPE from Appendix 
B is given by the expression G^(z) (—i) Q‘^(w), which contains the hrst-order pole (—i) x 
2(—— ^A~^)(w) from Appendix B by substituting the values of a tensor explicitly. Then 
one concludes that the spin-1 current T^^{z) is equal to the expression -|- A~^){z). In 

this way one can determine the precise relations, as in fl2.6p . between the spin-1 currents with 
5'0(4)-indices and those with SU{2) x 5'[/(2)-indices as follows: 

T^^{z) = t{A+^+ A-^){z), T^^{z) =-t{A+^ + A-^){z), 

T^\z) = t{A+^-A-^){z), T^^{z) =-i{A+^+ A-^){z), 

T^\z) = -i{A+^-A-^){z), T^\z) = -i{A+^-A-^){z). (2.7) 

Of course, with 02.71) . one can also write down the spin-1 currents A^*( 2 :) in terms of the 
spin-1 currents T^^{z). One also identihes the spin-2 current L{z) both sides. Therefore, the 
two Appendices A and B are equivalent to each other via the explicit current identihcations 
described above. 

2.5 The realization of AT = 4 stress energy tensor in the AT = 4 coset 
theory 

It is known that the above 16 currents of large W = 4 linear superconformal algebra can be 
realized by the spin-| and the spin-1 currents of the A/" = 4 coset theory [25l |6]. The 

two parameters are related to the two quantities in the W = 4 coset theory as follows [26] : 

k+ = {k + l), k- = {N + l). (2.8) 

Here the level k appears in the central term k of the OPE between the spin-1 currents 
V°‘{zi) V’^{z 2 ), where the indices a,b - ■ ■, are the adjoint indices of the group G = SU{N + 2). 
The metric, structure constants and almost complex structures in the 16 currents occur in their 
coefficient functions in the multiple product of spin-| and spin-1 currents. Furthermore, it is 
natural to ask whether there exist the A/" = 4 affine Kac-Moody current Q^'iZ) of superspin 
I and corresponding Sugawara construction for the A/" = 4 stress energy tensor It 

would be interesting to study this direction in detail. The point is how one can generalize the 
known A/" = 2 superspace description with constraints in the A/" = 4 superspace. 
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3 The OPEs between the 16 currents and the 16 higher 
spin currents in A/^ = 4 superspace 

In this section, one describes the TV = 4 (snper) primary cnrrent, in iS'0(4) symmetric way, 
under the A/" = 4 stress energy tensor explained in previous section. Although this 16 higher 
spin currents, in general, transform as a nontrivial representation under the group S'0(4), the 
only 5'0(4)-singlet 16 higher spin currents are described. Furthermore, the super spin is, in 
general, given by the positive integer s, but its lowest value s = 1 will be considered later 
when the OPEs between them are calculated for generic N and k. The OPEs between the 16 
currents and the 16 higher spin currents in component approach are also given. Other basis, 
where the SU{2) x SU{2) symmetry is manifest, is compared (the higher spin-3 current is 
not a primary current under the stress energy tensor) and one also gives the precise relations 
with the ones in HU. 


3.1 The 5'0(4)-singlet J\f = 4 multiplet of superspin s 

For general superspin s, one can write down the TV = 4 (higher spin) multiplet as follows 


$(«)(Z) 


2 2 

$|,"^(z) + 9^ <F^^’^(z) + <Fi*^’^(z) + 9^ + 9^ + 9^^<!>["^’^\z) 


0l3^(h,42(^) ^ ^ ^23^ 

0324 0134 ^142 

2 2 


4>i'^’^(^) + 9 ^^^ 4>i'^’^(z) + 9 ^“^^^ 4>^"^(^),(3.1) 


where one introduces 9 ^^ = 6 ** 9 \ = 0 * 0 j Qk 0i234 ^ 0 i 02 qs 04 component, there are 

a single higher spin-s current <l>o*^( 2 :), four higher spin-(s + ^) currents <l>]f^’*(^) transforming as 

a vector representation under the ^©(d), six higher spin-(s-l-l) currents <I>i*^’*'^ (x) transforming 
as an adjoint representation under the 50(4), four higher spin-(s -|- |) currents and 

the higher spin-(s-|-2) current <l> 2 *^(z). The higher spin-s and the higher spin-(s-|-2) currents 
are 50(4) singlets. One can easily see that the subscript ( 0 ,|, 1 ,|, 2 ) in the component 
currents stands for the number of Grassmann coordinates in the A/" = 4 superspace description. 
Depending on the super spin s, the above J\f = 4 (higher spin) multiplet is a bosonic higher 
spin current for integer spin s or a fermionic higher spin current for half integer spin s. In 
general, the A/" = 4 (higher spin) multiplet has nontrivial 50(4) representation [T7] . 

®In the notation of [5], this corresponds to (1,1)(.Z), where the representation (1,1) stands for the 
singlet under the SU{2) x SU{2). In our case, there is no 50(4) index in the J\f = i (higher spin) multiplet 
$(^)(Z). 
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3.2 The Af = ^ primary condition 


Because the superspin of is zero, the right hand side of the OPE 

has a superspin s. The pole structure of the linear term in in the right hand side 

should have the spin-0 without any 50(4) indices. This implies that the structure should 

qA -j -j 

be where the spin of — is equal to 1 and the spin of 6*12 is equal to — 2 - The ordinary 

qA 

derivative term can occur at the singular term Furthermore the spinor derivative terms 
(descendant terms) with triple product of 612 arise. Finally, one obtains the following TV = 4 
primary condition for the 16 higher spin currents in A/" = 4 superspace [IT] 


j(^)(Zi)$(")(Z2) = ^2 s$(")(Z2)^0*$(")(Z2) + 

2:12 ^12 


-^2d^^^\Z2) + ---, (3.2) 
2:12 


expression 2 s $0 


{«) 


(^ 2 ) + 2 <9<h(, 


where 0^2 = 0\2 ^ 12 ^ 12 ^ 12 - 0^6 can understand the numerical factor 2 in the hrst and the 

last terms of fl3.2p by taking D\ D\ D\ D\ on both sides and putting 9\ = Q = 6\. Then the 

left hand side is given by the OPE 2L{zi) <ho*^(z 2 ) and the right hand side is given by the 

^^^(-^ 2 ) + ■ ■ ■• Therefore, by cancelling out the factor 

2 in this OPE, one obtains the usual primary condition for the higher spin current <ho'^^(z 2 ) B 

What happens for the coefficient of the second term in (13.2p ? In this case, one can apply 

the differential operator D\ D\ D\ D\ D\ with the condition 6 ^} = 0 = 6*2 to both sides of fl3.2p . 

After this action, the left hand side is given by the OPE 2L(^i) 4 )^/^’^(z 2 ), where one also uses 

2 

the fact that the OPE U{zi) does not have any singular terms. Also one assumes 

that the super spin s is an integer IH 

The other cases for the remaining higher spin-(s -|- |) currents can be analyzed similarly. 
Let us emphasize that for the nonsinglet 50(4) representation for the A/" = 4 higher spin 
multiplet, there exist the nontrivial extra terms in the above OPE HZ]. In particular, the 
-term contracted with the 50(4) representation (which is not a spin-1 current) occurs. 


Z 12 


® One used the fact that there are no singular terms in the OPE of U{zi) $(,*^(^ 2 ) by taking 6 \ = Q — 9\ 
on both sides of (13.21) . For the s = 1, this is true because the lowest higher spin-1 current commutes with the 
spin-1 current U{zi) (and four spin-i currents): the so-called Goddard-Schwimmer mechanism ^7]. For the 
arbitrary s, the description of |23] implies that this is also true. In this calculation, one can easily see that 
there is no contribution from the second term of (13.21) because the action of D\ D\ Df Df on this second term, 
with the condition 61 = 0 = 62 , vanishes. 

On the other hand, the right hand side from the first term in (13.21) is given by 2s {Z 2 )■ 

The second term gives the singular term ‘hi*^’^(-Z 2 )i where the identity ^ ^ is used. The 

third term gives ^ { 22 )- Combining all the contributions, one obtains the following expression 

L{zi) $(f^’^(z 2 ) = (® + 1 ) d$i^’^( 22 ) H-, which will appear in Appendix C. The 

coefficient of the second term of (13.21) is fixed by the ^ of the second-order pole for the primary condition. 
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Furthermore, one of extra indices in is contracted with the index of A/" = 4 (higher spin) 
multiplet. See also [HI [22]. 


3.3 The A/^ = 4 primary condition in the component approach 


From fl3.2l) . one can read off its component expressions. For example, let us consider the 
OPE Then one should multiply the differential operator Df Df Df 

on both sides of fl3.2p . At the hnal stage, one puts the condition 9\ = 62 = 0. Then the 
left hand side of the OPE is given by — 2 ai dr^){zi) while the right hand side 

is given by the contribution from the second term of fl3.2l) . That is, the action of Df Df 
into gives the singular term ^ and the factor D 2 D 2 D\ provides the expression 

—4>^/^’^(;Z2) after the projection of = 0 = 02 . Combining all the factors leads to the hnal 


expression 


1 


<F 3 *^’^(z 2 ) + • • •• In order to see the contribution from the left hand side 


(21-22) 


in the above, one should consider the OPE P^( 2 :i) 11- Therefore, one obtains the 

following OPE G^{zi) as 4>^/^’^(z2) H-, which can 

be seen from Appendix C. In this way, one can obtain all the component results in Appendix 

C. 


3.4 The J\f = 4: multiplet where all the component currents are 
primary under the bosonic stress energy tensor 

According to the OPEs in Appendix G, the higher spin currents 4)Q'^^(t(;), and 

2 

of spins s, {s + |) and (s + 1) respectively are primary helds under the stress energy 

tensor L{z). However, the higher spin currents and 4>2'^^(tc) are not primary helds. 

2 

One can make them be primary ones by introducing other composite or derivative term as 
follows: 


$(«)(Z) = + 0^ <l>^l^’\z) + 9^-^^ + 9‘ 


(«).*/ 




04—i 






q4-0 


{z) + Pi {z) +P2L {z) 




(s)/ 


(3.3) 


Again, let us multiply DlD^D^ on both sides of (13.21) . Then one obtains that the left hand side is 
given by the OPE —iT^{zi) after projection. The nontrivial contribution from the right hand side 

can be written as — (^^ 22 ) + • • •■ One concludes that the corresponding OPE can be written as 

r^(zi) = — (^zi-z 2 ) ^ ^’^(-^ 2 ) + •••, which can be seen from Appendix C. Eurthermore, one has 

drl(0l) * $A’^Z2) + • • •. 
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where the coefficients depend on the spin s, N and k 


Pi 


P2 


2{k - N){3 + 3k + 3N + 3k N + 26s + 13k s + 13Ar s) 

{2 + k + N){3 + 3k + 3N + 3kN — 4:S + ks + Ns + 6kNs + 16s^ + 8^:5^ + 8N s^) ’ 
_ 12{k-N)s{l + s) _ 

(3 + 3/c + 3N + 3k N — As + k s + N s + 6k N s + + 8^5^ + 8N s^) 


For N = k, these coefficients are vanishing. It is straightforward to obtain these two coeffi¬ 
cients explicitly by requiring that = <l) 2 *^(tc) — pi ’\w) — p 2 L^q\w) with fl3.4l) 

transform as a primary current under the stress energy tensor L{z) via Appendix C. For 
s = 1, this observation was found in 


3.5 The A/^ = 4 multiplet in other basis 

As in previous section, one can also compare the expression fl3.1l) with the corresponding 
quantity in [23] by following the procedure for the 16 currents previously. Let us write down 
the answer as follows: 




+ - 024l(^F),+2 _ + 5/34* ^_^W.+3 ^ 


0243 _ 


yW’i - 


4q; 


]142 


2 


(s),3 


(2s + 1) 5 

4q; 


- 9 


1234 


- 


(2s + 1) 5 


(2s + 1) 


•P)4 

2 

(^) - ^ 

.dvi 

_ f (2s+ 1) 1 

-(s),3 

2 

- 0123 1 

2 

O’’- - 

2 (2S -|- 1) 2 

0 

(z). 






(^) 


(3.5) 


Let us consider the lowest higher spin-1 current. In [23], the normalization for the OPE 
(^) {'^) for s = 1 has an extra minus sign while in our case there is a positive sign. 

Therefore, one introduces the complex number i as in 03.51) . Now move on the next higher 
spin-(s -|- |) current. Let us consider the OPE G'‘{z) 4>o'^^(tc) in Appendix C. For the index 
i = 1, then the spin-| current G^{z) is the same as the one in [23]. In other words, one obtained 
^hcg{^) = before. By substituting <I)o'^^(ty) as iVQ^\w), the left hand side is given by i 

times the OPE Gl^g{z) ho*'*^(tc), which is equal to the expression —<Fi*^’^(tc) from Appendix G. 

This implies that the expression i is equal to the expression l/i^^’^(tc) from Appendix 

2 2 

D. Therefore, one concludes that the higher spin current 4)i*^’^(ia) = as in 03.5p . 

2 2 
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For the indices i = 2,3,4, the corresponding spin-| currents have an extra minus sign (that 
is, G\^g{z) = —G^^z)) and this reflects the signs for the higher spin-(s + i) currents with these 
indices as in (I3.5p . 

Let us consider the next higher spin-(s+l) currents. Let us look at the OPE G^{z) 


with indices (f,j) = (1,2), which contains the first-order pole Then the left hand 

side corresponds to the OPE Gl^g{z) According to Appendix D, the corre¬ 

sponding OPE is given by the third OPE. The first-order pole is given by the expression 
f(a)*’/ -I- ai 2 -f Ei*^’~^)(w). This is exactly the one given in 

fl3.5l) . Then one arrives at the following results for the higher spin-(s -|- 1) currents as follows: 

i 


$ 


0)d4| 

» 

1 

to 1 





i 

~2 

(^0),+2 ^ 


(•),S4| 

» 

- 5(' 

/P)’+3 + 



z = 


|'y^(s),+l _ yis),-! 


Z = 


_ / y ( s ),+2 
2 1 ^ 




W-2 




(s)-3 


(3.6) 


Let us continue to describe the next higher spin-(s-l- |) currents by starting from the OPE 

G^{z) in Appendix G. The first-order pole gives —<F^/^’^(ry). From the relation fl3.6p . 

2 

one can calculate the OPE (—|) Gl^g{z) — e/*^’~^)(zc) using the results of Appendix 

D. It turns out that the first-order pole is given by the expression | 

where the are substituted. By considering the appropriate coefficients, one arrives at the 
final expression located at the (13.5p . The similar analysis for other type of higher 

spin-(s -|- |) currents can be doneDf. 


3.6 The explicit relations between the higher spin currents in dif¬ 
ferent basis 

Starting from the following higher spin-1 current 

Eo^')(z) = -^^W(z) = -^<^>i')(^), (3.7) 

where the relations fl3.ll) and fl3.5p are used, one can write down the higher spin-| currents 
as follows: 

Vf)’3(^) = i (z) = i^^p’\z), 

^^Let us describe the final higher spin-(s-|-2) current. As done before, one considers the OPE G^(z) 

2 

with the help of Appendix C. The first-order pole is given by —<i) 2 *^(w). On the other hand, the OPE 
GlcnG) leads to the first-order pole ¥ 2 ^ (w). The OPE Gl (z) has a first-order pole 

(w). Combining all the coefficients, one obtains the final expression in (13.51) . 
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(3.8) 


vP'‘^{z) = - (z) = 

= i(iG^ + \/2 f/(t) + ^^2 y(i)) (z) = -i ^^p’^{z), 
vP’\z) = (^G^ + V2U^"2)-y^v^'2)^{z) = -i<^^P’\z). 


The first relations of (13.81) were obtained in [H] and the second relations can be obtained 

from (13.ip and (13.51) . Obvionsly the higher spin-| cnrrents Tp (z), U^^\z) and V^^\z) can 

be written in terms of linear combinations of the higher spin cnrrent <hi^^’*(z). 

2 

Similarly, the higher spin-2 cnrrents can be written in terms of linear combination of the 


higher spin current 

[z) as follows: 



Vp^’^pz) 

= ±2(up^TVp'’) 

(.) = , (,), 


Vp^’^pz) 

= -2i(up^ + Vp^ 

)(.) = ; ± (.-), 


Vp^’^pz) 

= 2 (t(2 ) ^ IT(2)) ( 

.) = 1 ± (.). 

(3.9) 


In (13.91) . the last relations are obtained from (13.hh and (13.11) . 

Fnrthermore, one has the following relations for the higher spin-| cnrrents 



(3.10) 


The hrst relations of fl3.10p were obtained from [TT] and the last relations are obtained from 
the previous results in fl3.ip and fl3.5p . 

Finally, the higher spin-3 current has the following relations [B] 



4z 


PP(3) + 


4:{k - N) 


((4A^ + 5) + (3A^ + 4)fc) 




(^) 




2a 

Y 




(3.11) 


In fl3.1ip . the primary higher spin-3 current W^^\z) under the stress energy tensor L{z) can 
be written in terms of <I) 2 ^^(z), and L{z) with fl3.7l) . 

For the next higher spin J\f = 4 multiplet of super spin 2, the exact relations between the 
ones in m and the ones in fl3.ll) with s = 2, for general N and fc, are rather complicated. 


17 
























3.7 The realization of the lowest AT = 4 multiplet in the AT = 4 coset 
theory 

As done in the realization of the large A/" = 4 linear super conformal algebra in A/" = 4 coset 
theory, one can construct the 16 higher spin currents in A/" = 4 coset theory, where there are 
two fundamental currents (the spin-1 current and the spin-i current) [B]. See the previous 
subsection 2.5. It would be interesting to see whether one can construct the 16 higher spin 
currents using the A/" = 4 affine Kac-Moody current Q°'{Z) of super spin ^ via the generalized 
Sugawara construction. 

4 The OPEs between the 16 currents in Af = 2 super¬ 
space: Review 

In this section, the description for the M = 2 superspace is given. The previous A/" = 4 stress 
energy tensor is written in terms of four A/" = 2 currents in A/" = 2 superspace. The A/" = 4 
primary current condition will be described in the M = 2 superspace later. Furthermore, the 
different expansions in the Grassmann coordinates are related to the A/" = 3 superconformal 
algebra and the A/" = 1 superspace description is also reviewed. 

4.1 The basic structure of A/^ = 2 superspace 

The coordinates of A/" = 2 (extended) superspace can be described as (Z, Z) where Z = (z, 6 *®), 
Z = (f, 0*) and f = 1,2 stands for S'0(2)-index. The “left” covariant spinor derivatives are 
given hy D = —\0^ + ^ and D = —\0-^ where one has 9 = 9^ +i9'^ and 9 = 9^ —19"^. 
The following nontrivial anticommutator {D, D} = —^ satishes. Furthermore one uses the 
simplihed notations di 2 = 9i — 92, ^12 = 6*1 — ^2 and 2:12 = zi — Z 2 + + 6 * 16 * 2 )- One can 

easily see that the 9- and d-dependent parts in 212 are the same as the expression {9\9l + 9f92). 
Because one uses the M = 2 package by Krivonos and Thielemans [13], the same notations 
are also used in this paper. 

4.2 The OPE of A/^ = 4 stress energy tensor in Af = 2 superspace 

The 16 currents of the large A/" = 4 linear superconformal algebra can be written in terms 
of A6 = 2 one spin-1 current T(Z), four spin-^ currents G{Z), G{Z), H(Z) and H(Z). The 
precise relation between these currents and its components are given in Appendix E. Due 
to the chiral current H(Z) (that is, DH{Z) = 0) and the antichiral current H(Z) (that is. 
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DH(Z) = 0), in component approach, there exist four independent component currents (not 
eight). 

From the component approach in Appendix A and Appendix flE.ip . one can rewrite them 
in terms of the following Af = 2 super OPEs [151 ESI ES] 


T(Zi)T(Z2) = 


T(Zi 


T(Zi 


G 

G 


H 

H 


H(Zi 


G 

G 


^ ^ c + T(Z2) - — DT{Z 2 ) + — DT{Z 2 ) 


A2 
012012 


{Z 2 ) = 


Zl2 

012012 1 
^12 ^ / G 


A2 

aT(Z2) + • • •, 


2:12 


G 

G 


(Z2 )±—2a ' ^ 
Z 12 


G 


2:12 


{Z2)-—D 

Z 12 


G 

G 


(^2 


+ “ ^ 1 Q 1 (Z 2 ) + 


O 12 O 12 


{Z 2 ) = 


^12 
012^12 1 


2:12 


G 


^ 7=T {Z 2 ) + 


2 


n2 
O 12 O 12 
Z 12 


d 


H 

H 

H 

H 


(Z2) + '--. 


^ G 

H 

H 


{Z2)± 


Z 12 




S (^ 2 ) 


G(Zi)G(Z2) = 


H(Z,) ( g ) (Z2) 


^ hk* - r) - 2- (r + r) - hi h(Z2) + ^h(Z2) 

2^12 2 Zi2 2:12 

6'i2^12 


A2 


T + (1 + 2°") DH 


(1 - 2a) 


DH 


D2 

(^2) + ---, 


T— f g ) {Z 2 ) + 


(^ 2 ) = ± 


H(Zi)H(Z2) = 


2:12 
^12 
D2 
^12^12 1 


G 

G 


iZ2) + 


~2 

A2 


{k^ + k-) + — (/c+ + /c“) + ■ • • 
2 Z 12 


(4.1) 


The parameters c and a are given by (12. 3 p and (12.2p . Recall that the spin for any current is 
encoded in the singular term the OPE fl4.ip between T(Zi) and the corresponding 

^12 

Af = 2 current. In component approach this implies that the last component of T(Zi) 
is related to the bosonic stress energy tensor L{zi) from Appendix E. Furthermore, the 
differential operator — |[Di, Di] acting on the singular term provides the factor 

The descendant terms can be obtained similarly. The corresponding ^-term in this OPE 
provides the U{1) charge of TV = 2 superconformal algebra (one spin-1 current, two spin-| 
currents and one spin-2 current). Then the U{1) charges for the Af = 2 currents G(Z), G(Z), 
H(Z) and H(Z) are given by 2a, —2a, 1, —1 respectively. One can interpret this observation 
in the component approach. By taking 0 = 6* = 0 in these OPEs, one is left with the singular 
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term Note that the hrst component of T(Zi) is related to the U{1) charge of the 

M = 2 super conformal algebra mentioned before. In the OPEs between the M = 2 currents 
T(Zi) and H(Z2) (or H(Z2y), the chiral and antichiral properties can be seen because there 
is no --term (or --term) 

Following this procedure, one can check all the other component results in Appendix A 
from its A/" = 2 version in fl4.ip or vice versa. In practical, one can use the package in [T3] 
to check them explicitly with the help of the command N20PEToComponents[ope_, A_,B_], 
which calculates the 16 OPEs of the components of any two M = 2 currents A(Z) and B(Z). 

One can express the A/" = 4 stress energy tensor in different form as follows: 




- A(z) + I T\z) + r I T\z) - 6^ OH T^\z) 


i r^(z) - 9^ i T'^\z) + 9'^ i T^\z) - 9^ 9^(G^ 


i r^(z) + 9^ i T^^{z) - 9^ i T^^{z) + 9^ 9'\G^ - 


1 Q2(r^?. 


9^ 9^ 


iT^'\z)-9\G'^-2aidT‘^){z) + 9\G^ 


9^9\2L-2ad^A){z) 


2aidT‘^){z) 

2aidT^){z) 

— 2aidT^){z) 


(4.2) 


Intentionally one expands the A/" = 4 stress energy tensor in terms of the fermionic coordinates 
9^ and 9'^. The 9^- and ^'^-independent terms contain only the fermionic coordinates 9^, 9^ and 
the bosonic coordinate z. Furthermore, by introducing 9 and 9 as 9 = 9^ — i 9'^, 9 = —9^ —i9‘^ 
(in order to compare the previous notations, one can redehne as 9 ^ —9 and 9^9), one can 
rewrite the above A/" = 4 stress energy tensor with the help of A/" = 2 currents as follows: 


JW(Z) = ^3(z,9,9) + 9^Ug + G){z,9,9) + 9^'- (-G + G){z,9,9) 


2 2 
9H^i (T-a[D,D]3 


{z,9,9), 


(4.3) 


For example, one can check the component results in Appendix A starting from the above OPEs in 
SH). Let us consider the OPE L{zi)r^{z 2 ) appearing in Appendix A. By multiplying —^[Di,Di] into 
the second equation of (El) with the condition 9 — 6 — 0, then one obtains the left hand side is given 


by the OPEs L{zi) 


iT^ + 


(z 2 ). Using the nonzero identities, —^[Di,Di] 


1 ^ 12^1 


\0=e=o 


(Zl-Z2)^ 


and the other contributions from the differential operator act- 

ing on ^ or ^ are zero, the right hand side is given by the OPEs ( ^p 3 _|_ p 4 1 G 2 ) + 

jp3 _ p4 

(Z 2 ) + ■■■■ Therefore, one sees the usual primary currents under the stress energy 






tensor L{zi). 
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where the M = 2 current 3{z,9,9) is the 9^, ^^-independent term of fl4.2l) and the following 
relations hold 


D3 = H, Di = H. 


(4.4) 


Of course, using fl4.4p . it is easy to see that the last a-dependent term in fl4.3|) can be written 
in terms of DH and DU 


4.3 The J\f = 3 and J\f = 1 superspace descriptions 


Moreover, one can expand the above A/" = 4 stress energy tensor in terms of the fermionic 
coordinate 0^-term and ^^-independent term 




A{z) + 9^ i T\z) + r i T\z) + r i T\z) - 9^ 9H T^\z) 


+ 9^9UT^\z)-9^9HT^^{z)-9^9^9^{G^-2aidT^){z) 

+ 9* iT^{z) + 9UT^%z)-9^iT^%z)+9UT^\z) + 9^9^{G^-2aidT^){z) 

- 9^9\G^ -2aidr^){z) + 9^9\G^ -2aidr^){z) 

- 9^ 9^9\2L-2ad^A){z) . (4.5) 


Then one sees that the spin-| current r^(^), three spin-1 currents three spin-| 

currents (G* — 2ai dD){z) and one spin-2 current {L — ad^A){z) appearing in the fermionic 
coordinate 6*^-dependent terms in (14. 5 h consist of A/" = 3 superconformal algebra [2H] with 
SO{3) symmetry. The index z = 1, 2, 3 stands for the S'0(3)-vector index. The central charge 
is given by c = + k~) [)£. 


^^One can also see the gTJ by acting the corresponding differential operators on (12.41) . where the relation 
(|4.4I) is used. For example, let us multiply the differential operator {D^+iD^) both sides and put the condition 
9^ = 0 = 9^. Then the left hand side of this OPE leads to the OPE ^ J(2'i) 6 (^ 2 ), while the right hand side 

is given by the expression ^ 6 (^ 2 ). Furthermore by acting Di on this relation, the left hand side goes 

to the OPE i H(Zi) 0 (^ 2 ), while the right hand side is given by the singular term —5 G(Z 2 ). Therefore, 
one sees the expected result in (14.11) by canceling out the factor i. In this way, one can check all the other 
relations in 63 ) from (12.41) and (14.41) with the help of the differential operators and appropriately. 

^^One can see the standard Af = 3 superconformal algebra by using (12.41) and (14.5|) . Let us multiply 
Df D2 into the equation (12.41) and put the condition = 0. Then the left hand side is given by the 
OPE (—l)J*)^)(Zi) (— 1 )J*)^)(Z 2 ), where one introduces corresponding to the third-fifth lines of 

63 - Then the nontrivial contributions from the right hand side are coming from the second and third 
terms of (EH) as one acts on the above operator DfD^. The former can be written as the expression 

5^ J)^)(Z 2 ) + The latter is given by the singular term ^ 2 9 J(®)(Z 2 ). Then one arrives at 

the Af = 3 superconformal algebra in Af = 3 superspace [T7] . 
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One can decompose the A/" = 4 stress energy tensor as follows [151 HH] : 




iV^{z)-ie’^ T^^{z) 


+ e^ 


iV\z) + ie^ T^\z) 


9^ 


iV\z)-ie^T^\z) 


+ 9^ 9^ 


i T‘^\z) + 9’^ (G^ - 2a i {z) 


9iQi _■ y23 _ q2 i'^s _ 2^ I 


9^ 9^ 9^ 


(G^ - 2a i ar^) {z) + (2L - 2a a) (z) 


- A(z) +i0r2(z) 


+ 9 \^ \ N2(z,0) + 03 * 


(1 — 4a^) 


(1 — 4a^) 


Ni(z,0) 


- 0^ 


N^(z,0) + 0^ 03 


(1 — 4a^) 


C3(z,0) + 


2ia 


(1 — 4a^) 


DN3(z,0) 


03 0^ C^(z,0) + 

03 03 04 2t(z,0)- 


2 i a 


(1 — 4a^) 

2ia 


DN^{z,9) 
dh{z, 9) 


+ 03 04 


C2(z,0) + 


2 z a 


(1 - 4a2) 


DN2(z,0) 


(l-4a2)““^''’''^J ’ 

where the fermionic coordinate 0^ is replaced by 0 and one introdnces the M = 1 spin-^ 
current h(Z) as follows: 


a(AW-.<^nw)=^^ch(z), (4.7) 

Or one has the expression h(Z) = —(1 — da^) (r^(z) + 0zaA(z)) from fl4.7l) explicitly. Recall 
that the dehning OPEs between the M = 1 super currents are given by (2.3) and (3.1) of 
f2E\ . There are spin-| current t(Z), four spin-| currents h(Z’) and N‘(Z) (z = 1,2,3) and 
three spin-1 currents C*(Z) (z = 1,2,3). The central term of N‘(Z) (and h{Z)) is given by 
|c(l — 4a^), while the central term of C*(Z) is given by —|. See also [29]. The 16 currents 
of large J\f = 4 linear superconformal algebra can be reorganized by the following M = 1 
quantities introduced in [26] 


N3(z, 0) = (l-4a2)(r3 + 0r34), N2 (z, 0) = (l-4a2)(r3-0T34), 

N3(z, 0) = (l-4a2)(-r^ + 0T33), h(z,0) = (l-4a2)(-r2-i0aA), 

C3(z,0) = (-zr23-2zar34-0G3), C2(z,0) = (zr32 + 2iar34-0G2), 

C3(z,0) = (zT24-2zaT33 + 0G^), t(z, 0) = (-^ G^ + 0 L). (4.8) 
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One can also write down the A/" = 4 (higher spin) multiplet in terms of its A/" = 1 currents. 
Of course, the J\f = 1 superconformal algebra between fl4.8l) in A/" = 1 superspace can be 
obtained from fl2.4p and 04.61) as done in the footnote [Ul 


5 The OPEs between the 16 currents and the 16 higher 
spin currents in Af = 2 superspace 

From the component results in Appendix C, one would like to construct them in the A/" = 2 
superspace (in 50(2) symmetric way) explicitly. The exact relations between the component 
higher spin currents and its A/" = 2 higher spin currents are given. Furthermore, one also 
writes down the A/" = 4 higher spin current multiplet in terms of four A/" = 2 higher spin 
currents by expansion of Grassmann coordinates. 


5.1 The J\f = 4: primary current condition in J\f = 2 superspace 

The 16 higher spin currents can be represented by A/" = 2 higher spin-s current T*^®^(Z), 

lx , f 


two higher spin-(s + 4) currents 




(Z) and higher spin-(s + 1) current W(®+^^(Z). 


Each M = 2 higher spin currents has four component currents and therefore the number of 
component currents is given by 16. The U{1) charges of A/" = 2 superconformal algebra are 
given by zero for both and W(®+^^(Z) and 2 a for and —2a for V*^®+1^(Z). 

It turns out that there exists the following M = 2 version corresponding to fl3.2p 


6 ' i 2^12 ^12 T^rr.l's'l / \ , ^12 —\ , ^ 12^12 


72 

m2 


sT(")(Z2) - —DT^^\Z2) + —DT^^\Z2) + 

A 2 A 2 A 2 

^ 12^12 A , . ( \ X , 1 „ ( 


5T(^)(^2) + --- 


T(Zi)T(^)(Z2) = 

T(7i) I vcm i(z.) 


JjlD 

Z 12 




u(®+l) 


yen. + vm. + 


A 2 
^ 12^12 


d 


Z 12 


v(®+ 


1) (Z 2 ) + • • •, 


T(Zi) W(^+i)(Z2) = 4- ^ T(")(Z2) + (1 + s) W("+^)(Z2) - — DW("+^)(Z2) 


Z 12 3 


72 

m 2 


Z 12 


DW("+^)(Z2) + aw("+^)(Z2) + • • • 

Zl2 Zi2 


H(Z.) 

H(Z,) 


U(s+i) 

V(s+i) 


(^ 2 ) = T 


12 


^12 






V(*+4> ) ' ’ *Zi2 I V(*+5) ) ' 2 ) + 


23 














g )(Zi)W(^+l)(Z2) = 


012012 4(1 + 2s) 


^12 (1 + 2 s ^) 




(^2 



012 \ 85(1 + 25) (,) ^ 8(1 + 25) ( OT(^) 

012 I ri + 25+ ^ 212 ri + 25+ I 


g) (Zi)T(-'(Z2) = 



+2 (1 + 25^) 

V(.+1) ](Z2) + --- 


(Z2) + 



{Z,) = 


0120 


12'712 


01 


01 2 „ 


^2 

+2 


25T(")(Z2) + — 2DT(")(Z2) ± — 2DT(")(Z2) 

2:12 


, , a [D, D] ^ I ± 

(l + 2s) ^ J 4(1 + 25) 


+2 

(^2) + ---, 


G ) (^') ^ (^^) “ zh (1 + 252 ) V(^+I) 


(^2 


1 

± — 


-a 


212 (1 + 252 )^ v("+i) 

012 8((1 + s)k^ + sk^) 


\ ^ 1 ^ 012 8((1 + s)k^ + sk^) 

[Z/ 2 ) H-Tirr-:-TT^-12212 jy 


+2 {k+ + k-){l + 252 ) 



D 


u(®+l) 


212 (A:+ + fc-)(l+ 2s2) ^ y 

_ / u(®+i) 

vC+4) 


(Z 2 


0120 


12'712 


+2 


+ 


(1 + 252 ) 


2(1 + 25 ) / U(®+^) 
(1 + 252 ) v("+^) 


(^ 2 ) + 


(5.1) 


As described before, the M = 2 spin of four M = 2 higher spin currents can be read off from 
the ^ 12^12 -term in the OPEs with Af = 2 stress energy tensor T(Zi). The Af = 2 higher spin 

^12 

current W*^®+^)(Z 2 ) is not a AT = 2 primary under the AT = 2 stress energy tensor T(Zi) 
because there exists a ^-term in fl5.1l) . As in the standard Af = 2 superspace formalism, by 

^12 _ 

acting the Af = 2 currents G(Zi) and G(Zi) on the Af = 2 higher spin current T*^®)(Z 2 ), the 

other Af = 2 higher spin currents U*'®’'“^^(Z 2 ) and V*'®^^^(Z 2 ) can be generated. Furthermore, 

by acting the Af = 2 currents G(Zi) (or G(Zi)) on the Af = 2 higher spin currents 

(or U*'®+^^(Z 2 )), the Af = 2 higher spin current W(®+^)(Z 2 ) is obtained. 

How one can obtain the component results from the above OPEs 05.111 ? Let us consider 

the OPE 0 ^( 2 ) <h 1^1^ (w). From Appendix G, one expects that the hrst-order pole of this 
2 

OPE is given by <hi^l^^(tc). One would like to see this from the OPEs (15.Ih . From Appendix 
E, one should take {Di + Di) T(Zi). Furthermore, for the other superspace coordinate one 
should take {—i){D 2 + D 2 ) T^^^\Z 2 ) because of the decompositions, which will appear in next 
subsection. In other words, let us multiply (—z)(Di + Di){D 2 + D 2 ) both sides of the hrst 
equation of (15.11) with the conditions 0 = 0 = 0. Then the left hand side of the OPE becomes 
the OPE G^( 2 i) $1^1^ (22) )£. One can also easily see that other contributions from the above 


16 


The nonzero contributions from the right hand side arise from the second- and third-terms of the first 
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differential operator acting on the other parts in the right hand side are vanishing. 

In this way, one can check all the component results in Appendix C from its = 2 version 
in fIS.ip and vice versa. 


5.2 The component currents in the four higher spin-s, (s+|), (s+|), 
(s + 1) currents m. Af = 2 superspace 


One also has the following relations between the M = 2 higher spin currents and its compo¬ 
nents as follows: 


T‘*> (J) 

OTl*> {z) 

BTC) ( z ) 

-i[D.D]TM (z) 

U‘*+4> (z) 

|feS.„ (z) 

:DU<‘+1) ( z ) 

-i|C,D]U<‘n) (z) 

(z) 

£>V<-+1) (z) 

OV(*+4) (z) 

-i|I),D]V<‘+4> (z) 

W(‘+'> (z) 

DW>‘»> (z) 




-(4'y+i>l.<*>y(z). 

Z 2 2 




Z 2 2 




Z 2 2 


,$(A,23^^(.),24 




)(^), 

)iz), 


liz), 






,W,14 

dd.i4 


2 
1 

2 

^(-<hp + z<h3 

Z 2 2 

«(1 + 2 s ) ^|.). 12 (.) ^ 


(s),23 

1 

(s),23 


dA.24N 


h),4 


)W, 


8i a 


(l + 2s2) 




(l + 2s2) 

(s),2-' - 4 q; 


2(i + 2^) (^>w.i + i„P)(,) _ + i 


(1 + 2s2) ' i 


(l + 2s2) 


equation of (15.11) . The former gives {—^[D,D] — \d)T^^\Z2)\0^-g^Q with the singular term (one uses 
the fact that Di^ = after a projection) while the latter gives {—^[D,D] + ^d)T^^\Z2)\g^j^Q 

with the singular term where the property, that Di^ goes to used. This leads to the 

expression —{—i)[D, DYY^^AZ2)\g^-g^ _g in the first-order pole, which is equal to the above where 

the decompositions (which will appear in next subsection) are needed. 
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CW<‘+‘> Ifc5.„ (^) = 




2(1 + 2s) 


($ 


(1 + 2s2) 
2(1 +2s) 
~ (l + 2s2) 


(s):l 

3 

2 




)(^) 


4a 




W + 


4a 


(l + 2s2) 


(l + 2s2) 
0 +)• 




(^),i 


2 




(5.2) 


For s = 1, one can also express the right hand sides of fl5.2p using fl3.8p . fl3.9p . fl3.10p and 
fl3.1ip The second (third) component of contains the higher spin currents T^\z), 

in addition to the other | currents from fl3.8p . and the last component is proportional to the 
higher spin current T^‘^\z) from fl3.9l) . The hrst component of contains the higher 

spin current U^^\z). The second and third components are given by the linear combinations 
between the higher spin currents U± (z) and V± (z) from (13.91) . The fourth component has the 
higher spin currents U^^\z) and dU^^\z). Similarly, the hrst component oi\^^\Z) contains 
the higher spin current V^^\z), the second and third components are given by the linear 

/Q'i 

combinations between the higher spin currents U± {z) and {z) and the fourth component 
has the higher spin currents V^^\z) and dV'^^^z). The hrst component of 'W^'^\Z) contains 
the higher spin current W^‘^\z) as well as the higher spin current T^‘^\z). The second (third) 
component contains the higher spin currents (z), (z) and other spin-| currents. 

The fourth component contains the higher spin current W^^\z) (and other nonlinear terms) 
and is a quasiprimary held. 

One also rewrites the J\f = 4 higher spin-s current fl3.3|) in the expansion of the Grassmann 
coordinates 6^ and 9‘^ as follows: 


$(«)(z) = <f[,*^(z) + 

2 2 

+ <|>^/^’^(z) - 9^ + 9^ 9^ 

2 2 

+ 9^ 4>['^’\z) - 9^ - 9^ <l)i*^’^^(z) - 9^ 6*2 <Fi*^’^(^) 

2 2 


(5.3) 


As done in in terms of A/" = 2 currents, this can be rewritten without any difficulty 

by looking at (15.21) in next subsection. One can obtain the higher spin currents in terms of 
Af = 3 multiplets or M = 1 multiplets, as done for the M = 4 stress energy tensor in (14.51) or 
(14.61) . Furthermore, as done in the footnote [151 the corresponding OPEs between the Af = 3 

In [14], the command N2DPEToComponents[T_] provides the components of At = 2 current T(Z’). One 
can write down T(Z) = — 99^ ^]'^\g^e=o' These components are 

presented in the first four equations of Appendix E. One can also analyze the other Af = 2 (higher spin) 
currents similarly. 
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currents can be obtained from fl3.2l) together with fl4.5|) and fl5.3p in different basis. Similar 
analysis for M = 1 superspace description in the OPE between the stress energy tensor and 
the higher spin currents can be done as in the footnote [T51 


5.3 The J\f = 2 superspace description of the J\f = 4 higher spin-s 
current multiplet 


One would like to rewrite fl5.3p in terms of its A/" = 2 version. From the explicit results in 
fl5.2p . one obtains 


$(«)(z) = e, 0) + {z, e,9) + e^^ {z, e,e) 




4(1 +2s) 


(1 + 2s2)W(*+^) + 8a[D,D]T 


(s) 


{z,0,e). 


(5.4) 


Let us try to understand the Af = 4 primary condition fl3.2p in A/" = 2 superspace described 
in (15.1 p with the help of (14.31) and (15.41) . Let us consider the action of Df into the equation 
(13.21) and put the condition = 0 = 0^. Then the left hand side of this OPE is given by the 
expression |(G + G)(Zi) T^^'>{Z 2 ) from (14. 3 p and (15.41) 0 Note that when one operates the 
differential operator into one should be careful about the sign. The convention in [T7] is 
such that 9^ = 0"^“* 9\ 


6 The OPEs between the 16 higher spin currents in J\f = 
2 superspace 


In order to obtain the complete OPEs between the 16 higher spin currents in AA = 2 super¬ 
space, one should know the complete composite helds appearing in the OPEs. It is known 
that some of the OPEs between the 16 higher spin currents in the component approach are 
found explicitly for A^ = 3 [H]. One way to obtain the possible candidates for the composite 
helds in the OPEs (in the M = 2 superspace) is to hnd the corresponding OPEs in the com¬ 
ponent approach. One can proceed the method in m and to obtain the unknown OPEs, but 
in this paper one uses the power of A/" = 4 supersymmetry, as emphasized in the introduction. 


On the other hand, the right hand side of this OPE (coming from the second term) is given by the 
expression | (—+ V^®+^))(Z 2 ). Similarly, the action of Df into the equation (13.2|) with the 

condition 9^ = 0 — leads to the left hand side given by |(—G + G){Zi) (^ 2 )- Moreover, the right hand 
side of this OPE (coming from the second term) becomes the following result — LaAi 1 (XJ^®“*'5)-|-V(®+^))(Z2). 


By combining these equations, one obtains the OPE 


G 

G 


(Zi)T(^)(Z2) 




{Z2) + --; 


which is what one expects exactly. One also uses the fact that i9\2 0^2 = —1 0 i20i2- 
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One can determine the nndetermined OPEs in m by moving to the Af = 4 snperspace and 
arrange the known OPEs in appropriate places in a single OPE in the Af = 4 snperspace. 
Then one can move to the Af = 2 snperspace by collecting those OPEs in the component 
approach and rearranging them in A/" = 2 snpersymmetric way. So far, all the coefficients in 
the OPEs are given with fixed N = 3 and arbitrary k. Now one pnts these coefficients as 
the fnnctions of N and k and applies to nse Jacobi identities between the Af = 2 cnrrents or 
higher spin currents. Eventually, one obtains the complete structure constants with arbitrary 
N and k fl2.8p appearing in the complete OPEs in jV = 2 snperspace. 

6.1 The ansatz from the 136 OPEs in the component approach 

Because the spin of is given by s = 1, the OPE between this Af = 4 multiplet and 

itself has a spin s = 2. Then the right hand side of this OPE should preserve the total spin 

q 4 Q4 — ijk 

with s = 2. Then one can consider the singular terms , and — in A/ = 4 

^12 %2 ^12 ^12 ^12 

snperspace. Recall that the spin of 9\2 is given by — | and the spin of ^ is given by 1. 
The hrst singular term has a spin (n — 2) and then the possible n-value is given by 4, 3, 2,1. 
Then the right hand sides should contain the composite fields with spin s = 0,1, 2, 3 at each 
singular term respectively. For the second singular term, the right hand sides should contain 
the composite helds with spin s = |, |, | at the singular term respectively (in this case the 
spin is given by (n — |) and the possible n-value is given by n = 3,2,1). Note that the 
derivative D* has a spin 4. For the third singular term, the right hand sides should contain 
the composite helds with spin s = 0,1,2 at the singular term respectively (in this case the 
spin is given by {n — 1) and the possible n-value is given by n = 3, 2,1). The n = 3 is not 
allowed because the spin s = 0 composite held does not contain any S'0(4)-indices, which 
should be contracted with two S'0(4)-indices ij. For the fourth singular term, the possible 
n-value is given by 2,1. Then the right hand sides should contain the composite helds with 
spin s = 4, |. The only s = | case can have the three S'0(4)-indices which are contracted 
with the S'0(4)-indices ijk. For the last singular term, n-value can be 2,1. Then the former 
has a central term and the latter has composite helds with spin s = 1. 

Then one can rearrange the 136 OPEs in the component approach with the help of (13.11) 
and the subsection 3.6 to rewrite the corresponding single Af = 4 OPE in A/" = 4 snperspace. 
See also Appendix F. In other words, it turns out that all the structures (the possible 
composite terms) appearing in the right hand side of OPEs in the component approach are 
determined completely. In next subsection, we go to the Af = 2 snperspace by taking the 
ansatz from the component approach with the arbitrary coefficients. 
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6.2 Jacobi identities 


The general graded Jacobi identity (that is, (3.24) of [13]) reads 

(-1)^^ [ [A, B}, C}(Z) + cycl. = 0, (6.1) 

for general currents A(Z),B(Z) and C{Z). The command 0PEJacobi[opl_, op2_, op3_] in 
[IT] calculates the Jacobi identities fl6.ip for the singular part of the OPEs of the three 
arguments. In general, all different orderings have been done. The OPEJacobi returns a list 
of which all should be zero up to null fields to be associative. The J\f = 1 example of (16.11) 
appears in the AT = 1 extension of W 3 algebra studied in [30] (this was done by hand). Of 
course, one can check the Jacobi identities, using the dehnition of normal ore 
between any two currents in A/" = 4 superspace (for example, [211 E2]) by hand 

6.3 The determination of structure constant 

In this subsection, the three OPEs in the Af = 2 superspace are given explicitly with Appen¬ 
dices G.1-G.3 where the structure constants are presented explicitly and the remaining OPEs 
will be given in Appendices GA-G.7 explicitly. 

Because the OPEs TA){Zi)TA){Z 2 ), U(i)(Zi) U(i)(Z 2 ), and V(t)(Zi) V(t)(Z 2 ) have no 
higher spin currents, the structure constants of these OPEs are completely determined by 
the Jacobi identities without knowing the OPEs between the higher spin currents and the 
next higher spin currents. However the remaining seven OPEs contain the next higher spin 
currents as we will see later and one does not have any information about the OPEs between 
the higher spin currents and the next higher spin current at the moment. Consequently, the 
insufficient Jacobi identities lead to the one unknown structure constant. 

One can £x the unknown structure constant via the coefficient of energy momentum tensor 
T{w) in the second-order pole of the OPE W(^)( w) mi- However, since the result in 

m is for N = 3, one need to obtain the coefficient for arbitrary N. Let us introduce the 
coefficient ci in front of T{w) in the second-order pole of the OPE r*^^^( 2 ;) W^^^(t(;). More 
explicitly, one has {pC) W *^^^}_2 = —P*'^^(tc)-l-ci T{w) + - ■ ■. Let us introduce the coefficient C 2 
of T{z), where in the relation between and Vq‘^\ one has P^^^( 2 :) = C 2 T{z) + Vq^\z) + ■ ■ ■. 
Then one has {pC) wO )|_2 = (ci — C 2 ) T{w) + ■ ■ ■. One can obtain their A-generalization by 

Inside of [14], by using the command N20PEToComponents[ope_, Jl_, J2_] one calculates the 16 OPEs 
of the components of Ji(Zi) and 42 (^ 2 ) which are any two Af = 2 (higher spin) currents. It shows a double 
list, where the (m, n)-th element is the component OPE between the m-th component of Ji(Zi) and the n-th 
component of J 2 (.^ 2 ). 


ered product 

0 , 
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considering for low N values {N 


3, 5, 7, • • •) as follows 


ci(iV, k) 
C2{N, k) 


^{k - N){m + Ak + b) 

?,{N + k + 2){3N k + AN + Ak + 5)' 
2{2k + N + 3){5k + 8N + 10) 

3{N + k + 2)^ ■ 


( 6 . 2 ) 


Of course, one obtains the 16 OPEs between the higher spin-1 current and the 16 higher 
spin currents for several 77-values and their complete 16 OPEs can be written for generic 
N and k. In particular, there is no new primary current in the hrst-order pole of the OPE 
rP)( 2 ;) This implies that the 16 higher spin currents from the WZW currents in 

the Af = 4 coset theory in the hnal Af = 4 OPE do not generate the third 

Af = 4 multiplet in the right hand side. 

One also obtains the same quantity from the Jacobi identity only and solve the following 
equation with (16.2p 


Cl - C2 = 


3{k - A^)(l + A^)(5 + + 4A^ + 3A: N) 


4(40 + 02k + 24k‘^ + 102A^ + ll4k N 


+ 30k'^N + 86A^2 ^ g4^ ^2 ^ i2k^^2 ^ 24N^ + I2k + 160X + 448A:X + 400k'^X 
+ 272PX + 74k^X + 8k^X + 448A^X + 1128fc + IIOOPXX + 518A;^XX 

- 117A:^XX + l0k^NX + 400N^X + 1100k N^X + OUk'^N^X + 347k^N^X 

- bSk^N^X + 3k^N^X + 272N^X + 518A: N^X + 347k‘^N^X + OOk^N^X + Ok^N^X 

- 74N^X + 117k N^X + 58k‘^N^X + Ok^N^X + 8N^X + 10k N^X + 3k'^N^X),{6.3) 


the unknown quantity (appeared as the csi-coefficient in the next subsection 6.3.2) from (16.31) 
is determined by 

^ (1 + X)(32 + 55A; + 18P + 41X + 35A;X + 11X2) 

“ 2{2 + N){2 + k + N)^ ■ ^ ’ 

Therefore, all the structure constants are determined completely. In the following, one uses 
the following currents without a boldface notation for simplicity 


H{Z) = H{Z), H{Z) = H{Z), G{Z) = G{Z), G(Z) = G(Z), T(Z) = T(Z). (6.5) 


These notations are used in Appendix G also. 

^°We thank H. Kim for this calculation and other related computations. 
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6.3.1 The OPE between the Af = 2 higher spin-1 cnrrent 


The OPE between the Af = 2 higher spin-1 currents, where the four components of A/" = 2 
higher spin-1 current are given the hrst four equations of fl5.2p with s = 1, is summarized by 


T(1)(^^)T(1)(Z2) = — 
, ^12 


^12^12 

2 Cl H-2- 

Zl2 ^12 


C 2 DH -f cs DH + C4^T + HH + cg GG 


Zl2 

|^12 

Zl2 

e^fe 


c-j DT + csdH + cg DGG + Cio GDG + Cn DHH + Ci 2 HGG 


{Z 2 ) 


Ci3 DT + Ci4 dH + Ci5 DGG + cie GDG + cn DHH + cig HGG 


{Z 2 


121712 


2^12 


cig dT -|- C 20 dDH C 21 dDH -\- C 22 \D^ ^\GG -\- C 23 G\D^ ^\G 


{Z 2 ) 


+C24 dHH + C25 HdH + C26 dGG + C27 GdG + C28 HDGG + C29 HDGG 
-t-C3o HGDG + C31 HG^G + C32 DHGG + C33 DHGG (Z^) + ■ ■ ■, 

where the coefficients are given in Appendix G.l and one uses the notation in fl6.5p 1^ . 
The fusion rule between the Af = 2 higher spin-1 currents is given by 


( 6 . 6 ) 


[T(i)] . [tW] = [I], 


(6.7) 


where [I] denotes the large Af = 4 linear superconformal family of the identity operator. Note 
that there are also H{Z 2 )-, H{Z 2 )-, G{Z 2 )- and G(Z 2 )-dependent terms as well as T{Z 2 )- 
dependent terms in fl 6 . 6 p . 


6.3.2 The OPE between the Af = 2 higher spin-1 current and the Af = 2 higher 
spin-I currents 


The OPE between the Af = 2 higher spin-1 current and the Af = 2 higher spin-| currents, 
where four components of A/" = 2 higher spin-1, | currents are given the hrst four equations 
of fl5.2p and the next eight equations with s = 1, is described by 


tW(Zi 



{Z 2 ) = 


(^120l2 ^ I ry \ , ^12 

■c±i GiPZs) 


73 

212 


72 

2i2 


c±2 7^G'± + c±3 77G'± 


{Z 2 ) 


2 ^ Let us multiply {D 2 — D 2 ) on both sides of (16.61) with the condition 9 = Q = 9. Then the left hand side is 
given by <i>g^^(zi) $((^’^( 22 ). The nontrivial contributions come from the singular terms ^ and because 
the D 2 action on the former gives the singular term — and the D 2 action on the latter gives the singular 

term —Then the first-order pole of $q^^(zi) l’i^^’^( 22 ) contains the expression {—cjDT + cizDT) with 

the condition 9 = 0 = 9. By substituting the coefficients, this becomes the result {D 2 + D 2 )T{Z 2 ) which 
reduces to G'^(z 2 ). This term is what one expects from the component result in Appendix H.l. The other 
terms can be identified similarly. 
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^12 

' ^ 
2^12 

e^2e 


c ±4 DG± + cj-5 HG± 


(^ 2 ) 


12^12 


72 

^12 


c±6 [D, D'\G± + c±7 HDG± + cj-g HDG± + c±9 TG± + c±io DHG± 
{Z 2 ) 


+c±ii DHG± + cj-12 ( 9 Gj- 
1 


+ 


2^12 


c±i3 [Z), '^\G± + cj -14 HDG± + C15 HH G± + cj-ig HDG± + cj-17 TG± 

(Z2) 

c± 2 i dDG± + c±22 Gj^DG±G- + c ±23 HHDG± + cj-24 HDHG± + c ±25 HDHG± 


+■ 

2i2 

+C18 DHG± + c±i 9 DHG± + c± 2 o 
^12 


+c ±26 HdG± + c ±27 TDG± + cj-28 THG± + c ±29 DHDG± + c±3o DHDG± + c±3i dHG± 
, 6^12 


2^12 


c ±32 dDG± + cj-33 G_|_Z)G4 -(j_ + cj-34 HHDG± + C4-35 HDHG± + cj-36 HdG± 


+C4-37 T DG± + cj -38 T HG± + cj-39 DHDG± + cj-40 DHHG± + C4-41 DHDG± + C4-42 9 iZGj- 


6 * 126 ' 


12C'12 


2i2 


C±43 


/ U(i) 


V vd) 


+ C±44TW 


/ u(i) 


+ cj -45 Gj^DG^DG— + C 4-46 G_|_[ZZ, iZjGj-G— 


V V(2) 

+c±47 G>G+G±DG_ + c ±48 HdDG± + c±49 iZG+DG±G_ + c±5o HH[D, D]G± 
+c±5i HHDHG± + c ±52 HHdG± + €±53 HDHDG± + c±54 HDHHG± 


+c±55 HDHDG± + c ±56 HdHG± + €±57 HdDG± + c ±58 ZZG+DG±G_ + €±59 HDHDG± 
“Zcj-go T[D,Ty\G± + cj -61 TH DG± + €±02 THHG± + C4-63 TH DG± + C4-g4 TTG± 

+c±g5 TDHG± + c±gg TDHG± + c±g7 TdG± + c±g8 d[D, D'\G± + c±g9 DG^-DG^G— 
+c±7o 'DH[D, D]G± + c±7i DHHDG± + c ±72 DHDHG± + €±73 DHDHG± 

+C 4-74 DHdG± + c ±75 DTDG± + 04-79 DTHG± + C 4-77 dDHG± + C 4-78 [-D, ZZirG^- 
+c±79 DH[D, D]G± + c±80 DHDHG± + c±si DHdG± + c±82 DTDG± + c±s3 DTHG± 
+C 4-84 dDHG± + C 4-85 SGj-G-i-G— + c^-gg dH DG± + C 4-87 dHHG± + cj-gg dH DG± 


+c±g9 dTG± + c±9o S^Gj 


(^ 2 ) 


( 6 . 8 ) 


where the coefficients are given in Appendix G .2 after substituting (16.dh explicitly. One uses 
the notation in fl6.5p and introduces the following notations 


G = G+, G = G_, H = H+, H = H_, 


(6.9) 
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in order to write down two similar equations together o 

The fusion rule between the M = 2 higher spin-1 current and the M 
currents is given by 


rT(i) 


U(2) 


= m + 


T^ud) 

TT) 


u(t) 


2 higher spin-| 


( 6 . 10 ) 


where the last term, which lives in the next 16 higher spin currents, has its component 
expressions in the 5-th to 12-th equations of 05.21) with s = 2 0 


6.3.3 The OPE between the Af = 2 higher spin-1 cnrrent and the Af = 2 higher 
spin -2 cnrrent 

The OPE between the Af = 2 higher spin-1 current and the Af = 2 higher spin-2 current, 
where four components of A/" = 2 higher spin-1,2 currents are given the hrst four equations 
of 05.2p and the last four equations with s = 1, is summarized by 

= ^Ciih(Z2) + %C2F(Z2) 


■'12 


^12 


2'12 

6^12 

2^12 


C 3 T -(- C 4 DH + C 5 DH + Cg GG + cy HH 


{Z 2 


Cs DT + Cg GDG + Cio HDH + Cn HDH + HGG + C13 TH + C14 DGG + C15 dH 


O 12 

2-12 

6 * 126 ' 


C 16 DT + ci7 GDG + C 18 HDH + cig HGG + C 20 TH + C 21 DGG + C 22 DHH + C 23 dH 


12C'12 


72 

2i2 


C24 -t- C25 -1- C26 [D, D]T + C27 ODH + C2S G[D, D]G + C29 GOG 


+C 30 HGDG + C 31 HHDH + C 32 HHGG + C 33 HDGG + C 34 HDHH + C 35 HdH 
+C36 HGDG + C 37 HDG G + C 38 TT + C 39 TDH + C 40 TDH + C 41 TGG + C 42 THH 
+C43 dDH + C44 DGDG + C45 DHDH + C46 DHDH + C47 DHGG + C48 DTH 


+C49 [D, D]GG + C50 DGDG + C51 DHDH + C52 DHGG + C53 DTH + C54 dGG 


22 Let us put the 9 = 0 = 9 in (16.8p . Then the left hand side is given by <l>o^*(zi) 2 $4 *’^( 72 )- The right hand 

_ _ _ _ 2 

side contains {c+i 3 [D, D]G+ + C-i 3 [D, D]G-), which is equal to {[D,D]G+ — [D,D]G-). This will further 

reduce to 2G^{z2) with other terms. Therefore, the first-order term of the OPE contains 

2 

the G^{z 2 ) term, as one expects in the component approach. 

2 ^One uses the nonstandard notation in (16.101) . If one uses the ± notations in the higher spin currents 

Ud), and Vd) (that is, for the first two and for the last two), then one can write 

down them in one line rather than 2x1 matrices as in (I6.10p . In our notation, the currents Ud)(^) and 
Ud)(^) are living in the different Af = 2 multiplets. The former has s = 1 (the component of the lowest 
Af = 4 multiplet) and the latter has s = 2 (the component of the next Af = 4 multiplet). 
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+c^^dHH + c^qOT {Z2) 

+ — C 57 dDH + C58 dDH + C 59 G[D, DJG + Cqo + Cgi i/GTO + Cga HHDH 
Z12 [ 

+C63 i/DGG + c^iHDHH + cgs + cgg ^^GDG + cgr HDGG + cgg MGG 

+C69 DTH + C70 [G», ^]GG + C71 MGG + C72 DTH + C73 ^GG + C74 < 9 M + C75 (Z2) 

+— C76 + C77 + C78 GdDG + C79 HdDH + cgo HG[D, D]G 

Z12 I 

+C81 HGdG + C 82 HHGDG + cgs HHDGG + C 84 HDGDG + C 85 HDHDH 
+C86 ^]GG + C 87 HDGDG + cgg HDHDH + cs 9 HDHGG + C90 HdGG 
+C91 HDGDG + C92 TDT + C93 TGDG + C94 T/fM + C95 TDGG + C96 T( 9 if 
+C97 dDT + C98 DHGDG + C99 DHDGG + cioo + cioi [G>, ^]G DG 

+C102 + cio3 G>G[D, D]G + cio4 DGdG + C105 DHGDG + cioe DHDGG 

+C107 G»TOT + C108 + cio9 DTGG + cno DTHH + cm dDGG + Cn 2 dGDG 

+C113 dH DH + cii 4 dHDH + cns dHGG + cne dHHH + cm dTH + Cii8 d‘^H (Z2) 

C119 DT^^^ + C120 + C121 GdDG + C122 HHG'DG + C123 HTTDGG 

Z12 _ 

+C124 HDGVG + C125 HdHH + Ci26 HG[D, D]G + C127 HGdG + Ci28 TTDGDG 
+C129 :D]G G + ci3o HDGDG + C131 :^ 5 GG + C132 TDT + C133 TGTO 

+C134 TDGG + ci 35 TDHH + ci 36 + C137 dDT + ci 38 ^G[D, DJG + C139 DGdG 
+C 140 DTGG + ci4i DHHDH + C142 DHHGG + C143 DHDGG + C144 DHDHH 
+C145 DHdH + ci 46 DTDH + C147 DTDH + Ci 48 DHGDG + C149 DTHH 
+C 150 dDGG + c^idDHH + C152 [D, D]GDG + C153 [D, D]TH + C154 DHGDG 
+C155 DTTDGG + ci 56 dDllH + ci57 dGDG + d^s dHDH + C159 dHGG + cieo dTH 
+C161 dm {Z2) 

C 162 + Ci 63 dT^m^T + Ci 64 + Ci 65 Gd[D, D]G + C166 Gdm 

Z12 I 

+C 167 HGdDG + C168 HHGdG + cieg HHdGG + cuq HDG[D, D]G + cmHDGdG 
+C 172 HDHdH + C173 HdDGG + C174 H[D, D]GDG + C175 HdDlTH + c^e HdGDG 
+C177 HdHDH + ci 78 HdHGG + c^g Hd^ + ciso HGdDG + Ci8i H[D, D]GDG 
+C 182 MG[D, DjG + ci 83 HDGdG + ci 84 HdDGG + Ci 85 HdGDG + Ci86 Td'DH 
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+C 187 TdDH + Ci88 TGdG + cigg THdH + cigo TdGG + cigi TdHH + cigg DGdDG 
+Cig3 DHdDH + Cig4 DHGdG + C195 DHdGG + cige DTGDG + cigr DTDGG 
+Cig8 DTdH + Cigg ODGDG + C200 dDHDH + cgoi dDHDH + C202 dDHGG 
+C203 dDHHH + C204 dDTH + C205 [D, D]GdG + C206 d[D, D]GG + C207 DGdDG 
+C208 DHGdG + C209 DHdGG + C210 DTGDG + can DTDGG + C212 
+C213 dDGDG + C214 dDHDH + C215 dDHGG + C216 aDTF + C217 DjG 

+C218 dHGDG + C2ig dHHDH + C220 dHHGG + C221 dHDGG + C222 dHDHH 


+C 223 dHdH + C224 af/GDG + C 225 dHDGG + C 226 + C 227 dTDH + C 22 S dTDH 

+C 229 dTG G + C230 dTHH + C 231 ^[D, D]T + C 232 + C 233 d^HH + C 234 d^DH 


+C235 a'T 


(^2) + ---, 


( 6 . 11 ) 


where the coefficients are given in Appendix G.3 and one uses the notation in (I6.5p 

The fusion rule between the M = 2 higher spin-1 current and the M = 2 higher spin-2 
current is given by 


[TT)] . [w(2)] = [I] + 


( 6 . 12 ) 


where the last term, which lives in the next 16 higher spin currents, has its component 
expressions in the hrst four equations of fl5.2p with s = 2. Recall that the next higher A/" = 4 
multiplet has four M = 2 higher spin currents denoted by V*^i)(Z) and 

W*^^^(Z). Some of the terms in the right hand side of (16.lip occur in (16.61) but most of the 
terms in (16.lip arise newly. For example, ciq- and cis-terms do not appear in (16.6p . 


6.3.4 Other remaining OPEs in AA = 2 superspace 


From Appendix G.4, the fusion rule between the Af = 2 higher spin-| currents, where four 
components of AA = 2 higher spin-| currents are given the 5-th to 12-th equations of (15.21) 
with s = 1, is summarized by 


1_ 


■ ' 



vd) 


(6.13) 


From Appendix G.5, the other fusion rule between the Af = 2 higher spin-| currents, 
where four components of A/" = 2 higher spin-| currents are given the 5-th to 12-th equations 

Let us take 6 = 0 = Bin (|6.11l) . Then the left hand side is given by (zi) ^4 i ( 2 : 2 ). 

The right hand side contains ce{G G)(Z 2 ) which reduces to 2ice (T^ ffi)(z 2 ) in the second-order pole. This is 
what one expects from the component approach from Appendix iJ.l. 
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of fl5.2p with s = 1, is summarized by 


[U^t)] ■ [V^i^] = [I] + + [U^t) V^t)] + [T(^)] + [W(^)], (6.14) 

where the last two terms, which live in the next 16 higher spin currents, has its component 
expressions in the hrst four and the last four equations of fl5.2p with s = 2. Therefore, one 
sees that the right hand sides of fl6.10l) . (16.121) and fl6.14p contain the next 16 higher spin 
currents in terms of its AA = 2 version. 

From Appendix G.6, the fusion rule between the M = 2 higher spin-| current and the 
AT = 2 higher spin-2 current, where four components of Af = 2 higher spin-| currents are 
given the 5-th-12-th equations of (15.2p and four components of A/" = 2 higher spin-2 currents 
are given the last four equations of (15.2p with s = 1, is summarized by 


U(i) ' 




■ u(t) ‘ 


• = [I] + 


+ 



where the last term, which lives in the next 16 higher spin currents, has its component 
expressions in the 5-th to 12-th equations of (15.21) with s = 2. 

Finally from Appendix G.7, the fusion rule between the Af = 2 higher spin-2 currents, 
where four components of A/" = 2 higher spin-2 current are given the last four equations of 
(15.21) with s = 1, is described by 

= [I] + + [U(i) V^i)] + (6.16) 

where the last two terms, which live in the next 16 higher spin currents, have its component 
expressions in the hrst four and the last four equations of (15.2p with s = 2. The presence of 
in (I6.16P occurs also in the Af = 2 Wat+i algebra studied in [211132] • 

By adding (16.7p . (I6.10p . (I6.12p . (I6.13p . (I6.14p . (I6.15P and (I6.16P together, one obtains the 
fusion rule for the lowest 16 higher spin currents 

[I] + V^i^]) 

+ ([T^^)] + [U^i)] + [V(i)] + (6.17) 

in the Af = 2 superspace. In next section, this fusion rule will be written in the A/" = 4 
superspace. At the moment it is not clear why the terms [U^t) [V^i^ 

[Vd) W(2 )] and do not appear in the above fusion rule, but if one goes to A/" = 4 

superspace, one can easily understand the reason as follows. In the fusion rule of 
the relation (15.4p has an expansion of 0^ and 0^ and the normal ordered product at 

the same point of A/" = 4 superspace coordinate contains the above normal ordered product 
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in fl6.17p because those terms have linear in 6 ^- or 0^- or 0^’'^-independent term. However, 
the above five normal ordered products, which are not allowed in fl6.17p . have the quadratic 
terms in 9^’^ and therefore they vanish in the viewpoint of AA = 4 superspace 0 

7 The OPEs betweenthe 16 higher spin currents in Af = 
4 superspace 

In this final section, one would like to summarize what has been obtained in previous section 
in AA = 4 superspace. 

7.1 The 136 OPEs from J\f = 2 superspace results 

In previous section, the complete Af = 2 OPEs with complete structure constants are deter¬ 
mined. Again, using the package [H], one can go to the component approach where the 136 
OPEs are determined completely. They are presented in Appendix H with simplified nota¬ 
tion. One might ask whether there exists a possibility for having the new primary currents in 
these 136 OPEs or not. Because one does not check them from the 16 higher spin currents in 
the A/" = 4 coset theory for generic N by hand, one should be careful about the occurrence of 
the new primary currents in the OPEs. For example, in the bosonic coset theory described 
in [9], the higher spin-4 current appears as long as > 4. Or for N = 3, there is no higher 
spin-4 current because the structure constant appearing in the higher spin-4 current contains 
the factor {N — 3). Furthermore, the higher spin-5 current appears as long as N > 5. Or 
for = 4, there is no higher spin-5 current because the structure constant appearing in the 
higher spin-5 current contains the factor [N — 4). Therefore as the number N increases, the 
extra new primary currents occur. 

However, in the present A/" = 4 coset theory, this feature does not appear. As explained 
around (16.2p before, we have confirmed that there are no extra primary currents in the basic 
16 OPEs between the higher spin-1 current and 16 higher spin currents using the WZW 
currents for several A^-values. We believe that these basic 16 OPEs satisfy even if one tries 
to calculate them by hand. This behavior is rather different from the one from the purely 
bosonic coset theory. 

^®Let us emphasize, as noticed in m, that if one takes the basis in [23) where the higher spin-3 current 
is not a primary current, then the above nonlinear terms in W = 2 superspace are disappeared with the 
redefinitions of the next 16 higher spin currents. 
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7.2 The A/^ = 4 superspace description 

Then the hnal one single A/” = 4 OPE between the A/” = 4 (higher spin current) multiplet of 
super spin 1 can be described as 

$(l)(Zi) Cl + C2 J\Z2) + C3 dJ{Z2) + ^ C4 

%2 %2 %2 %2 

+ C5 A A + C6 + C7 A + Cg (Z 2 ) 

2^12 


L + CIO + cii .PKf + C 12 + ci3 9J/1 (Z 2 ) 

^12 L J 

+ ^ Ci4 + Ci5 + C 16 A“° + Ci7 J^“V* + J\PPf + Ci9 

^12 L ^ ^ 

+C20 + C21 /V* A + C22 P-^PP^ + C 23 aV + C 24 dXP + C 25 (Z2) 

ni-jkl r 

+ C26 P’^' + P^'^\c 27 dP + C28 + C29 J'A (^2) 

O 2 [ 

L {P-P^ - P-Pl + C31 dp-^^ + C32 + C33 diPP) 


+C34 a( P) + C35 A - P^PP) {Z2) 

+ ^ C36 + C37 + C^PPP^P^ - j4-0/fc j 4 -Ofc) + C39 dPP 

O 2 [ 

+C40 dp^ + C41 Ppp + C42 /a A A + C43 Pp*-^ + C44 dP dP + C45 dp-^ 

+C46 dPP^ + C47 P-^P*-^ + C48 PPJP + C49 dJp-^ 

+£'^'''{c 50 PPP^ + C51 + C52 Pp\pp + C53 P'^dP 

C54 djppp + C55 a(A+ C56 aA'^/} (Z2) 


M-0 - 

+ ^ C57 a$(^) + C58 + C59 p-pP + C60 dp-° + C61 d{p-^P^-^^) 

02 L 

+C62 dPdJ + C63 dP + C64 OPP^ + Cgs d{PP\P) + C 66 PPdP^ + C67 ajajV* 
+£'^'='{c 68 d{pppp) + C69a(j*v'=') + C 70 a(A^ (^2) + • • •, 

where the simplihed notations are introduced as follows: 


P'^\Z) = J{Z), PP^\Z) = P{Z), P DP^'^\Z) = Ppz), 
D^D^DP^^\Z) = P\Z), D^D^D^DP^^\Z) = P^^^{Z) = p-pz). (7.2) 


38 



Note that and one nses nnnsnal notation for the snmmation. For example, 

see the Csg-term, where the dnmmy index i arises fonr times. One can easily see that there 
are consistent S'(9(4) index contractions with S'O (4)-invariant tensors and in the right 
hand side of the OPE fl7.ip 0 

Therefore, the fnsion rnle for the lowest 16 higher spin cnrrents in A/" = 4 snperspace can 
be written as 


[$(!)] . [$(1)] ^ [J] ^ [$(1) $(!)] ^ 

where [I] denotes the large A/" = 4 linear snperconformal family of the identity operator. 
This is eqnivalent to the previons resnlt (I6.17p in A/" = 2 snperspace. Note that the A/" = 4 
mnltiplet stands for the fonr M = 2 higher spin cnrrents Y^^\Z) 

and 'W^‘^\Z) while the next A/" = 4 mnltiplet stands for the fonr M = 2 next higher 

spin cnrrents T^'^\Z), \]^^\Z), [Z) and The explicit component expansions 

for the two A/^ = 4 higher spin cnrrents with s = 1, 2 are presented in (13.ip previously 0. 

8 Conclusions and outlook 

As in the title of this paper, the single OPE between the A/^ = 4 higher spin-1 mnltiplet is 
given by fl7.ip with the strnctnre constants presented in Appendix (II.ip . From the fnsion rnle 

Let us take some simple example, where one sees how the Af = 4 OPE can be reduced to the corresponding 
OPE in the component approach. The nonlinear terms appear from the C 5 -term to cg-term in dm). Let us 
multiply the operator D\ D\ both sides of ()7.1I) with the condition of 0^. = 0 = ^ 2 - Then the left hand 
side is given by (—1) 4)^^^’^"^( 22 ). On the other hand, the right hand side contains D\ with 

current-dependent terms. This leads to the singular term, Therefore, the second-order terms of 

the OPE {Z 2 ) are given by 2 (c 5 J'^ + ce + 2 c 7 -I- cg J^'^){z 2 ) at vanishing 0*. Then 

one obtains 2(—csP^P^ -I- — 2c7r^r^ -|- ics,T^'^){z 2 ) where the coefficients are given in Appendix I. 

Then one can check that this is equal to the particular singular terms in the corresponding OPE in Appendix 
H.l. 

^^It is useful to see how one can obtain the Af = 2 superspace description starting from its A/” = 4 version in 

dm- Let us focus on the simplest OPE given by (| 6 . 6 I) . One can put 0^ = 0 = 0"^ in dm- Then the left hand 

side gives rise to tT) ( 2 ' 2 ). Then how one can obtain the nontrivial contributions from the right 

hand side with the above conditions? If one has 6 ^ 2 , then this does not produce the nontrivial contributions. 

Eor the terms 0^“*, one does not have any nonzero contributions because it contains either 0^ or 0^. Eor the 

terms 0^“*A one can have nonzero contributions for the indices i,j being 3,4. Eor the terms 0 ^“*?^^ one can 

have nonzero contributions. Finally, for the term the nonzero contribution occurs. Then one can easily 

^12 

see that the above coefficient C 4 in dm is equal to the coefficient ci in (16.6p . Furthermore, the expression 
(cs + Cg C 7 j/c ji _|_ ji 2 ^ should be reproduced to the corresponding quantity in (16.61) . For 

example, the cg-term here can be obtained from (14.31) and gives the expression ^GG{Z 2 ). Also one has the 

relation | and one obtains that the coefficient of is given by — j cg GG{Z 2 ), where the 

coefficient cg is given by Appendix I. This becomes cqG G{Z 2 ) in (| 6 . 6 I) with Appendix G.l, as one expects. 
It is straightforward to check the remaining other terms explicitly. 
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in fl7.3p . the A/" = 4 higher spin-2 multiplet occurs in the right hand side of this OPE. 

Let us make a list for the future directions as follows: 

• Asymptotic symmetry algebra and three point functions 

As described in the introduction, the main motivation of this paper is to obtain the 
complete OPE between the 16 higher spin currents in A/^ = 4,AA = 2 superspaces and in the 
component approach. One expects that this symmetry algebra also appears in the AdS^ bulk 
theory as an asymptotic symmetry algebra. So the immediate question is to construct the 
eigenvalue equations, to obtain the corresponding three-point functions and see the matches 
with the previous two dimensional OFT computations in [6]. 

• Other representations for the higher spin currents under the group S'0(4) 

In this paper, the J\f = 4 higher spin-1 multiplet is a singlet under the S'0(4). In [5], the 
Af = 4 multiplets 1), 2), 1), 2), • • •, where (2, 1) and (1, 2) 

are the representations under the SU{2) x SU{2) occur in the stringy chiral algebra. The 
above Af = 4 higher spin multiplets $ and are given by and At 

least, one can construct the Af = 4 primary condition (13.2p for these other representations by 
adding the extra terms im. The iS'0(4) vector representation 4 breaks into 4 —)• (2, 1)©(1, 2) 
under the SU{2) x SU{2). It would be interesting to see the nontrivial OPEs between the 
nonsinglet Af = 4 higher spin currents with lower spins. 

• Orthogonal coset theory 

One can also apply the present analysis of this paper to the Af = 4 orthogonal coset theory. 
So far the higher spin extension of the large Af = 4 nonlinear superconformal algebra in the 
realization of large Af = 4 orthogonal coset theory was obtained in [33]. It is straightforward 
to construct the extension of the large Af = 4 linear superconformal algebra, where the group 
G = SO{N + 4) appears in the large Af = 4 orthogonal coset theory for = 4. It would be 
interesting to obtain the hnal Af = 4 single OPE where the is the 

lowest Af = 4 higher spin multiplet of super spin 2, corresponding to the equation (I7.ip . Note 
that the lowest 16 higher spin currents have the lowest higher spin-2 current, whose OPE is 
nontrivial, compared to the corresponding higher spin-1 current for the unitary case, because 
the second-order pole contains the nontrivial composite spin 2 helds. In this direction, the 
work of [3ll [35l |36l ISTJ [38] will be useful. 

• An extension of large Af = 4 nonlinear superconformal algebra in the Af = 4 superspace 

In this paper, the extension of the large Af = 4 linear superconformal algebra was de¬ 
scribed. What about the extension of the large Af = 4 nonlinear superconformal algebra by 
decoupling the spin-1 current U{z) and four spin-4 currents r*(2;) [3911101111]? Is it possible 
to express the 11 currents in A/" = 4 superspace (or A/" = 2 superspace)? 
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• Simplification of A/" = 2 OPEs using the summation indices 

In A/" = 2 superspace, the original S'0(4) symmetry is broken to SO{2) symmetry. In the 
right hand side of the OPEs in A/" = 2 superspace, there are too many terms in Appendix G. 
It would be interesting to see whether one can simplify them using the summation indices. 

• An extension of small A^ = 4 superconformal algebra 

From fl7.2p . one can take large N ’t Hooft limit with the rescales for the currents and this 
leads to an extension of small A/" = 4 superconformal algebra. It would be interesting to study 
this direction because this algebra appears in the recent studies 

• The A/" = 3 holography 

In the work of [4^ 1431144] , the J\f = 3 holography was found in the context of Kazama- 
Suzuki model for the particular level. See also 113145]. It would be interesting to construct the 
higher spin currents. One can easily see the A/" = 3 primary current condition for any A/" = 3 
multiplet, which consists of one higher spin-s current, three higher spin-(s + i) currents, three 
higher spin-(s + 1) currents and one higher spin-(s + |) current in the component approach. 
It is nontrivial to obtain the J\f = 3 OPE between the lowest J\f = 3 higher spin multiplet and 
itself. Several {N, M) cases will be useful to understand the structure of this OPE. Therefore, 
the Af = 3 description of this paper can give some hints for the index structure of SO{3) 
group. 

• The other OPEs for the next higher spin currents 

One can also consider the other OPEs between the A/" = 4 higher spin multiplets. It is 
nontrivial to obtain the OPEs and $*^^^(^ 2 ). From the experience 

of this paper, it is enough to calculate the OPEs between the lowest higher spin-1 current 
from and the 16 currents from $^^^(^ 2 ) for any N and k. Similarly, one should 

calculate the OPEs between the higher spin-2 current from and the 16 higher spin 

currents from for any N and k. This study will help also the determination of the 

previous unknown parameter X in (16.4p . 

• The Af = 3 and Af = I superspace descriptions 

In this paper, the complete OPE is written in A/" = 4,2 superspace and in component 
approach. Because the two AA = 4 multiplets are given in terms of A/^ = 3 versions (and 
Af = 1 versions), it is straightforward to write the complete OPE in the Af = 3 and Af = 1 
superspaces. 

• Jacobi identity in AA = 4 superspace 

It would be interesting to see the coefficients appearing in (17. ip from the Jacobi identity 
in A/" = 4 superspace. That is, one can analyze the Jacobi identity for the three quantities 
^A)i^z) and as done in the extension of A/" = 1 superconformal algebra. 
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Appendix A The OPEs between 16 currents in component 
approach 

As described in section 2, the AA = 4 OPE fl2.4p can be written in terms of the following 
component results [171120] 


L{z) L{w) = 
L{z)G\w) = 


^c+- — ^—^2L{w) + - — - — -dL{w) + 


{z — wY 2 {z — wY 


{z — w) 


^ -GYw) + . ^ . dG^w) + 


(z — w) 


{z — wY 2 

l{z)tYw) = 7 — ^ ^ dTYw) + 


(z — wY 


{z — w) 


L{z)T\w) = 


^ -P(n;)+ . ^ . ar^H + 


{z — w) 


{z — wY 2 

L{z)U{w) = - — ^ — —U{w) + - — ^ — -dU{w) + ---. 


GYz)GYw) = 

+ 

G\z)T^Yw) = 


(z — w)^ 

1 2 


(z — wY 3 
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{z — w) 
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2 i 


{z — w) 

1 

{z — wY 
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{z — wY 
2 L - i dT^ -2ia 


+ 2 


w 


Yjki Y + 2a{Y^r^ -5^^TY 


(W 


{z — w) 


GYz)P{uj) = 

1 


{z — w) 


GYz)U{w) = 

1 


{z — w 

Y 

= 

1 

1 

{z — wY 

2 


1 

i ( 


{z — w) 

1 c 

= 

1 


{z — w 

)‘ 

r*(z)r^'H = 

1 

( 

{z — w) 

2 ^ 

U{z)U{w) = 

1 


(z — w 

Y 


^ijki ^ 2 a{ 5 ^^dV - + i G^ - i 5 ^^ G^ («;) + ••• 

(w) + ---, 

i ar*(n;) + • • •, 


^ijki j.ki ^ ■ ^ij jj 
. 1 


{z — w) 

{k+ + k-){S^’^Y^ - - k-) 


^ik rj:jl _ rj^jk _ ^jk rpU ^jl rjni, 


<ik 


{w) + ---, 


§ik _ ^jk pi 


M + 


-{k+ + k-) + 


(A.l) 
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where one introduces U{z) = —dA{z) in order not to have log(z —re) in the OPE. The central 
charge appearing in the OPE L{z) L{w) is given by fl2.3p . The spin-| currents G^{w), the 
spin-1 currents T^^{w) = —T-^*(w), the spin-| currents P*(t(;) and the spin-1 current U{w), 
where i,j = 1,2, 3,4, are primary currents of spins |, 1,^,1, respectively under the stress 
energy tensor L{z) from the second-fifth equations of flA.ip . In the OPE G^{z)G^{w), the 
parameter a is given by fl2.2|) . The totally antisymmetric epsilon tensor with 4 indices 
appearing in the second order pole is S'0(4)-group invariant. Of course, the rank 2 Kronecker 
delta (5*-^ is the symmetric S'O (4)-invariant tensor. A typo in [17] from the OPE T'^^{z) T^\w) 
is corrected. Recall that in fl2.ip the cubic and quartic terms in the fermionic coordinates 0* 
contain the extra derivative terms. One can also obtain the various OPEs by including those 
derivative terms in the currents L{z) or G'^{z). The above OPEs in flA.ip will be compared 
to those described in different basis in next Appendix B. There exist two trivial OPEs 
T^^{z) U{w) = -!-■■■ and P*( 2 ;) U{w) = There are no singular terms in these OPEs. 


Appendix B The OPEs between 16 currents in component 
approach in different basis 

The large J\f = 4 linear superconformal algebra can be described as [IT] 124] 


T{z)T{w) 

G>^{z) G'^iw) 


A^\z) G>^{w) 
A^\z) A^^{w) 
P^(z) G'^iw) 
A^\z) 

U(z) G^^iw) 


2T{w) +-, — ^ — rdT{w) + 


(z — 2 ' {z — w)'^ '' ' ' {z — w) 

1 1 

(j){w) + — —tt;- d(f){w) H- 
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{z — wY 3 
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2h^^T 
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2(a+*A+ - oCA-) + U 
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«;) + •••, 
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+ (B.i) 

where the conformal dimensions h for the currents r^{w), A^’^{w), U{w) and G^{w) {i = 1, 2, 3 
and // = 1,2, 3,4) are given by i,l,l,| respectively. The central charge is given by fl2.3p . 
The 4x4 matrices is defined by 

with ei 23 = 1 and = 0. The spin-| currents r^( 2 ;) in this Appendix is different from those 
in Appendix A because their OPEs are different from each other. The former has a minus sign 
and the latter has a plus sign. The currents T[z) and U{z) correspond to the currents L{z) 
and U{z) appearing in Appendix A. The nontrivial parts in identifying the corresponding 
currents are given by the spin-1 currents and the spin-| currents. They are described in the 
subsection 2.4. It is clear that the levels are those of two SU{2) algebras in the OPEs 
A^'\z) A^’^{w). 


Appendix C The OPEs between the 16 currents and the 16 
higher spin currents in component approach 

From the A/" = 4 primary current condition fl3.2p . one can rewrite it in the component approach 
as follows: 
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(C.l) 


In the first four equations of fIC.lD . the higher spin currents are primary helds <h^^^’*'^(zn), 
$i*^’*(zn) and d>o'^^(zn) of spins (s + 1), (s + |) and s, respectively under the stress energy tensor 
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L[z). On the other hand, the currents and <h 3 ^^’*(ry) are not primary helds because the 

2 

right hand side of the OPEs contain the singular terms of order greater than 2 with nonzero a. 
One can easily check that by subtracting the expression from the expression 

one can construct the primary current ($ 3 ^^’* — which is denoted as 

in 03.31) because the previous third-order pole disappears. Similarly, one can easily 

2 

see that the higher spin current in 03.3|) is a primary current under the L{z) with the 

help of Appendices A and C. 

How one can obtain the higher spin-(s-|-|), (s-|-l), (s+|) and (s+2) currents starting from 

the lowest higher spin-s current <hQ*^(ty)? By analyzing the OPEs between the spin-| currents 

G'’{z) and these higher spin currents as done in the subsection 3.5, one can generate them 

systematically and completely. The OPE G*(z) determines the higher spin-(s -|- |) 

current Now the OPE G^{z) {w) where j ^ i provides the higher spin-(s -|- 1) 

2 2 

currents from the hrst-order pole. Then the OPE G'^{z) where i = j, 

can give us the higher spin-(s -|- |) current Finally, the higher spin-(s -|- 2) current 

$ 2 *^'“^) can be obtained from the OPE G''{z) where i = j. All the OPEs in OC.ip 

2 

will be compared to those in next Appendix D. 


Appendix D The OPEs between the 16 currents and the 16 
higher spin currents in component approach 
with different basis 


Let us present the description of |23] as follows: 
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T{z)Vi^^'\w) = 


7- ^ (■s + 9) + - -- 

[z — wY 22 [z — w) 




(D.l) 


Here the two parameters are introduced as follows: 7 + = 7 = and 7 _ = 1 — 7 = 

From the OPEs in flD.ip . the higher spin-s, (s + |), (s + 1), (s + |) currents are 
primary fields under the stress energy tensor T(z). Note that the higher spin-(s + 2) current 
(w) is not a primary current because there is a fourth-order pole term. One can consider 
the extra composite field $o'^^T(ty) and make the above higher spin-(s-f 2 ) current transforming 
as a primary held as in (13.111) . As described in previous Appendix C, one can construct these 
higher spin currents starting from the hrst equation of fID.ip completely. As explained in the 
subsection 3.5 before, the linear terms in the fermionic coordinate 0* and the ^^-independent 
term of fl3.5p can be identihed without any difficulty. The quadratic, cubic and quartic terms 
in the fermionic coordinate 0* of fl3.5p can be obtained by looking at Appendices C and D. 


Appendix E The four currents in A/^ = 2 superspace and 
its components 


It is known that, in |T5l UHl [16] , 16 components of the four A/" = 2 multiplets have the following 
explicit forms 
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H10=0=0 = 
H10=0=0 = 
-DH 10^0^0 = 
-DH 10^0^0 = 


(_,ri-r2)(z), 
{-U + T^%z), 
{-U-T^%z), 


(E.l) 


where the following components are not independent and can be written in terms of the 
derivative terms of the 13-th and the 14-th of (lE.lD 

-i[D,:D]H|0=0-=o = -(*ari-ar2)(z), 

-^[d,:d]h|0=0-=o = (^a^l + a^2)(^). 

Recall that one has the relations DH = 0 = DH. One can check that by snbstitnting flE.lD 
into fl4.3ll . the right hand side of fl4.3p gives rise to fl2.ip . 


Appendix F The OPEs betweenl6 higher spin currents in 
component approach and its A/^ = 4 version 


Appendix F.l The OPEs betweenlG higher spin currents 

Let ns write down the OPEs between 16 higher spin cnrrents in the component approach 
by specifying the bosonic and fermionic coordinates at two different points Zi and Z 2 and 
expanding the 25(= 5 x 5) terms as follows: 
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Now let us reexpress the singular terms using the identity fl 2 . 5 p in order to express 

them with the coordinate ^ with the dehnition in fl 2 . 5 p . Then the above fIF.ip can be 
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where one ignores the terms, which do not contribute to due to the propert} 
remaining things one should do are that for given each fractional expression, th( 
is already written in terms of the singular term 4r and the numerator is the c 

^12 

the product of the fermionic coordinate 0* and the specihc singular term with 
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That is, 


G* ^ D^ D'^ D^+ 2aD^^3^'^\ L ^ Q - a 

$W ^ ^(s)^ $(a,i ^ s = l,2. (F.4) 


The hnal OPE in fl7.ip is obtained from fIF.Sp with the replacement flF.4p . (zi — Z 2 ) Z 12 and 

('s=2') 

6 \ —>■ 6 \ 2 - Let us emphasize that it is nontrivial to obtain the higher spin currents 4>o '' 
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and $ 1 * for general N and k. In [TT], the corresponding quantities are given by the 

2 

higher spin currents P± Q^ 2 ^(ty), and R^ 2 )(i(;). This is one of the reasons why 

one should resort to the Jacobi identities to obtain and in terms of P*'^^(ty), 


P± \ty), Q*^i^(ry) and See also Appendix J. 

The remaining things are to check the above statement explicitly. One should arrange the 
numerators in flF.2p in order to see its A/" = 4 superspace notation appropriately and it will 
turn out that 
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(F.5) 


where the abbreviated parts in the singular terms depend on the coordinate 62 - can see 
that when 6*2 is equal to zero, this expression fIF.Sp becomes the one in flT.ip evaluated at 
^2 = 0 with the help of Appendix H.l or Appendix I. One should replace all the singular 
terms in terms of composite fields explicitly. Furthermore, it is straightforward to obtain 
the abbreviated ^^-dependent part of flF.51) above by substituting the replacement flF.4D into 
the reduced 02 'iiidependent part of flF.SD with Appendix H or Appendix I. Note that the 
fermionic coordinate in the right hand side of fIF.Sp is characterized by 02 - other words, 
the final OPE in (17.11) can be obtained 1) by taking the ^^-independent part of (IF.51) or the 
OPEs in Appendix / and 2) by substituting the replacement (IF.41) with (zi — Z 2 ) —)■ 2:12 and 
6 \ —)■ 9 \ 2 - The seventy structure constants in (17.ip come from those in the OPEs in Appendix 
/. 


53 




























































Appendix F.2 Various covariant spinor derivatives acting on the 

fractional super coordinates 

Sometimes one should calculate the spinor derivative acting on the fractional super coordinates 
in order to check any A/” = 4 space version and its component results. In doing this, one should 
calculate the following computations 
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^12 
n2 oA 

Dl DlDlnf-^ 
^12 


q 2 n3 

■^in + l)n, 
^12 

^?2 ^l2 / 

^12 


-^^2 -'-^2 -^^2 ^2 n 

^12 

^2 ^2 ^2 ^2 n 

%2 


^12 ^U ^ 

■—w+r(^ + ^h^ 
^12 

^l2 ^?2 / 

■—^{ri + l)n. 
^12 


For the single Grassmann coordinate, one has the following nonzero relations 


Dl— = —, 

A ~n ’ 

^12 ^12 
/i4 fll /i4 

^12 _ ^12 ^12 
1 ~n 

^12 ^12 


Dl^ = 

-L 

^19 


^12 ^12 


= 

-L 


^2 nS 
C7i 9 C7i 9 


-L 

^12 


^12 ^12 


fli fli n2 

D?^ = hl2^n, 
^12 ^12 


/34 

D2^ = 

i 




L2 %2 

4 ’ 

^12 ^12 

i .^n ’ 



-32 fl3 
_ ^12 ^12 

Dl^ 

4 .n 
2'12 

1 

= — n, 

^12 

.n ’ 

2'12 

.n ’ 

4'12 


^l2 ^l2 

= -11, 

/42 

Dl^ 

-L 

^12 

^?2 Of, 

= - n. 

^12 

^12 

^12 

1 

Q:^ I 

1 

= — n, 

^12 

DlDl^ 

^12 

»?2 

= ^n+1 H’ 
2'12 


Dl Dl ^ 

-L 

^12 

nl 

Dl Dl Dl 

4 4 n 

^12 

Dl Dl Dl 

J- J- 

^12 

DlDf^ 

J- J- 

^12 

44! 44! II 

2'12 

DlD?^ 

4 4 n 

2'12 

-33 

J- J- ^n 
^12 

44? 4)! II 

2'12 

DlDl^ 

-L -L 

^12 

44? 44? II 

2'12 



^12 ^12 

~n 

^12 

/ ^ 

^12 

a3 

DlDl 

-L 

^12 

_ ^?2 ^l2 

^12 


^i2 ^?2 ^?2 / , ^ 

n+2 (n+lK 


1412 


'412 

Fi+T^’ 


n D^ D*^ 

n+l 'h ^1 ^1 

2'12 ^12 

fll qS qA 

'412 '412 '412 / I 1 \ 

--+^(n + l)n, 

^12 

On OI 2 , 

n+2 (^ + 1)^4 

^12 

0 ?n 936 

n+l 'h -'^l -^1 , 

^12 ^ 

fll -34 fl2 

--^4}P^in + l)n, 

%2 

-32 -34 fl3 

'412 '412 '412 / I 1 \ 

n+2 + 1)^4 

^12 

fll -33 fl4 

'412 '412 '412 / I 1 \ 

n+2 + 1)^4 


fll fl2 -32 fll 

01-92 nin 2 ^___^ 

4^1 -^1 ^n “ ^n+1 11’ ■l4'l ^1 n “ ^n+1 H’ 

^12 2:12 ^12 2:12 

-34 /3l -34 n2 

I + l)n, Dl Dl ^ = -DD^ (n + l)n, 
D 2 2:12 

fl2 fll fl2 /)3 

DlDff = l-^^(n+l)u, 

^12 2:12 

fl4 nl q3 qA 

44l44?|i = ^'9#l + +l)n. 

^12 ^12 

a2 Ol qA q2 

441 44? ^ = ^'^("+1+. 

^12 ^12 


. + l)n. = 

+12 +12 

-l)n £)2 ^3 ^12 _ ^12 

ijn, iZi iZi - n, 

2'12 ^12 

OA -32 fl4 -33 

DlDr^ = -^Dl^^n + l)n, 
^12 ^12 


DlDl^ = 

1 1 ^n 


02 nA 

^12 _ ^12 
^n ^n+1 '1’ 

+12 +12 


-94 

Dl Dl ^ = - 

4 1 „n 

^12 

DlDt^ = - 

-L -L 

^12 


n+l H’ 


2^12 

n2 fl4 -33 

'412 '412 1412 / I 1 \ 

n+2 (H + IJH’ 

4'12 


DlDl 


.n+l 11’ 


DlDl 


■ .n+l H’ 
2'12 
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DlDj Df^ 

J- J- J- 

^12 

Dl Df Df ^ 

J- J- J- 

^12 

B! Di Dl ^ 

^12 

Dl Df Dl ^ 

J- J- J- 

^12 

D| ^ 

-L 1 1 

^12 

Dl Dl Df ^ 

-L 1 1 

^12 

Dl Dl Df ^ 

J- J- J- 

^12 

b; Bf B? ^ 

D2 

efo 


Dl Dl Df Df 


A '^12 


Dl Dl Df Df 


^12 
,4 ^12 
^12 
4 ^12 


DlDfDfDl 

D2 

r)i n2 t^3 tjA ^21 

^12 

Similarly one has 

D.^_k 

-^2 n 
^12 

-^2 n 
^12 

(93 

^2 — 

^12 

Df — 
^12 

1^2 — 

^12 

/i4 

^2 — 

^12 

1^2 ^2 — 

^ ^ ~n 

^12 


b2 /33 

^(^ + iK 
^12 

^i 2 ^?2 , , ^ 

n +2 (^ + 

^12 

q2 oA 

(n + l)n, 


2'12 


Dl Df Df 


M-O 


'12 


- n +3 yn + 2){n + l)n, 
^12 2:12 


~n+2 
212 

%3 (n + 2 )(n + l)n, 

2 i 2 


1 4 2 ^?2 ^{2 ^f2 

B;BtB;^ = Byi(n+lK 

212 212 


b4 bI n2 

dIdIdI^= 

-L -L -L 

^12 


vn + l)n, 
2^12 


^?2 OI 2 , 

n +2 (^ + 

212 

~n +2 
212 

M-O 

"12 


D}D3D4^ = I^(n + 2)(n + lK 

212 2:12 

DlDfDl^f = ^-^{n+l)n, 

Zy2 2 i 2 


^2 M-O 


e 


12 


(n + l)n, 


B?B?B?^ = -^(n+lK 


„+3 (n + 2 )(n + l)n, 

2^12 

b4 qA q 2 n3 

”12 ”12 ' - \ ^“3 ”i2 "19"!. 


~n 

212 


212 


j (n+l)n, Df 010121- = 

212 212 
b2 M b3 

^4?r^(^ + 2)(n + lK 
^12 

0|2 6'?2^f2/ 

-^+^(n + 2)(n + l)n, 

^12 

Qi M a2 

^^^(n + 2)(n + lK 
%2 

al q2 o3 

^^^(n + 2)(n + l)n. 

^12 


^(^+iK 

212 


n, 


n, 


~n ’ 

212 

^12 ^12 
~n+l 
212 
q2 q3 

m 2 “12 
-".+ ! 
212 

^12 ^12 
^n +1 'h 
212 

^12 ^12 
n +1 
212 

1 

~n ’ 

212 

^12 ^12 ^12 
~»i +2 
212 


D 


1 ^ 

^12 


0 I 9 


12 ^^12 
212 

0 I 9 0^9 0?9 


0^9 0 ? 


nl ^12 _ >^12 1^12 _ 

^2 n - = n+l 
212 212 


r)3 

^2 


Df 


DlDl 

^12 

(n + l)n, 


>2 — 

^ ~n 

212 

n +1 ^ 

212 

)2 ^12 

^)2 M 
_ ^12 m 2 

2 =n 
212 

~ ~n+l 

212 


1 

^12 

~n ’ 

212 


Q2 n4 

m 2 m 2 ^ 

^12 

n +1 

212 


0?2 

-r-T-r n. 


]J2^\ 

^2. n 
212 


~n - 
212 


n, 


ill Bl Q3 
n3 '^12 _ ^^12 '^12 ^ 
^2 n - = n+l 
212 212 


n3 ^\2 0?2 0^2 

Dl^ = -^^n, 

212 212 

4 0^2 _ 0?2 012 

-^^2 n “ ^n+1 

212 212 


0i2 


%2 

/^2^2 — 
^12 


^ 1 ^ 2 ^ _ 

-'^2 ^2 n “ ^n+1 
212 m 2 

Bl qA q2 

^12 *^12 '^12 / 111 
(n + l)n, 


-■B+2 

212 
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Dl 


Dl 


Dl 


Dl 


n2 

^2 


n2 

^2 


n2 

2^2 


n2 

^2 


n3 


r)3 

^2 


DlDl 


DlDl 


DlDl 


DlDl 


DlDl 


DlDl 


DlDt 


DlDt 


Dl DlDl 


D^^ 

-^2 n 
^12 

-^2 n 
^12 

^2 — 

^12 

^2 — 

^12 

-^2 n 
^12 

^12 

^2 — 

^12 

^12 

/3l 

^12 

-^2 n 
^12 

/^2 — 
^ ~n 

^12 

n3 

Dl-^ 

^12 

1^2 — 

^12 

D^ — 

-^2 n 
^12 

/^2 — 

^12 

^2 — 

^12 

3 ^1^2 
^2 — 

^12 

^3^ 
-^2 n 
^12 

-^2 n 
^12 


«?2 


,..+ 1 "• 

^12 

»!2 

T^rr". 

^12 


^1 ^3 ^ _ 
-^2 -^2 “ 
2'12 


^i2 ^?2 ^?2 . 
12 12 12 


~n+2 

^12 




12 


^n+1 

^12 


r,l r,3 "fj «l2 ^2 , 

DlDl^= „+2 (»+l)”. 

^12 2:;^2 

fl2 fll /i4 fl2 

1)1 Z)4^ = ^12^1^ (^+1)^, 


"2 -^2 n 

^12 


~n+2 

^12 


ill /33 Qi 

^12^12^12 (^+1)^^ 


~'rt+2 

^12 


d\2 ^?2 ^?2 . 

12 12 12 ^ 


~n+2 

^12 


el 


— n 

n+l '''; 


^12 


9 o 9L 

Dl Dl^ 

^12 


/)l/)4^= ^12 

01 

^n 

Ou 0^2 ^12 


2 -^2 n 
^12 


DiDl^ = 
^12 


^n+l 

^12 

e\2 

■3m 

^12 


n+2 (^ + 

^12 


al oA q2 

^12^12^12 (^+1)^^ 


~«+2 
32 
fl2 M /i3 

32 

fll /l3 M 

^12^12^12 (^+1)^^ 


yn+2 

^12 

^12 


mi 

32 




-S 


12 


02 

D2 n4^ 
■^2 -^2 

^12 

DlDl^ = 

2 2 n 

^12 
fl2 

DlDf-^ = 
^12 

»12 


^12 


■ mi 

^12 


^?2 


n, 


mi '"’ 

32 

(fl oA o3 

^12^12^12 (^+1)^^ 


32 


p2 p3 

-^in + l)n, 

^12 

el2 Ou , . X 

-miT^ (n + l)n, 

^12 
/32 M 

“l 2 I'l2 / -. \ 

n+2 (^ + 

^12 

qA-0 

{n + 2){n + l)n, 

32 

^?2 0^2 r 11 

(n + l)n, 

2'12 

32 

fl4-0 

32 
n+3 
^12 


'>3 ^12 


DlDlDl 


2 

^12 

yn+2 

^12 

13 ^12 

pA-0 

32 

'2 - 
^12 

~n+3 

^12 

012 _ 

^12 ^12 


~n+2 

^12 


Ou ^?2 / 

(n + l)n, 


-12 


~n+2 

^12 


(n + 2)(n + l)n, 
(n + l)n, 


DlDtDff=^-^{n + l)n, 

Zi2 32 


DlDl off 

^12 


fl4 

ni n3 m 

J->2 ^2 ^2 „ 

^12 


%3 (n + 2)(n + l)n, 

32 

e\2 Of 2, 11 

32 


[n + 2)(n + l)n, 


0?o 


DIDIDI — 
^12 


DlDtD,- 


t/i 9 (/I 2 . .X 

■ n+2 (’■^ + 

^12 
fl2 oA q3 

»i2»i2«i2 („ + 2 )(n+l)n, 


^12 


^?2 ^^2 1 11 

n+2 (^ + 

^12 

q2 03 

I'l 2 I'l 2 / -. \ 

n+2 (’■^ + 

^12 


~»i+3 

^12 
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DlDlDlDl'Sl = 

^12 

DlDlDlof^ = 

DlDlDlDi_?f = 

%2 


/3l q 3 ai 

12 12 12 (n + 2 )(n + lK 


~n+3 

^12 


/3l /34 /i2 

^ 12^^12 ^12 (^ + 2)(n+lK 


^n+3 

^12 

fll q 2 n3 
^12 ^12 ^12 
~n+3 
^12 


n + 2)(n + l)n. 


Now one can calculate the following nonzero relations 


^1 — 
1 


el 


12 


~n 

^12 


Dl — = 

^ ~n 
^12 

^12 

DlD\— = 

-L -L 

^12 

DjD2D?— = 

-L 1 -L 

^12 

DlDlDl— = 

1 1 1 >^71 


n+l 

Z\2 

e\2 


Di — = 

i .^n 


^12 


n+l 

^12 


„ 

n+l 
^12 

pi 7+2 1 _ ^12 ^12 

-^1 - ^n+2 

Zi2 p2 


Dl— = 

1 ^.n 


^12 


„ 

n+l 

^12 


el2et2 r 

n+2 

2'12 

fl2 

^(^ + iK 
2'12 

ol q2 q3 
^12 ^12 ^12 


{n + l)n, 

q 2 n3 
^12 ^12 


el2 e!2 


ni n3___ 

-^1 -^1 ^n “ ^n+2 

^12 P2 


(n + l)n, 


(n + l)n, 


n4_—_ 

-^1 ^n - ^n+2 

^12 ^12 

o 4 1 eLoL, X 

£>?£>Jpr = ^(" + iK 

^12 ^12 


-v« + 2)(n + l)n, 

2^12 

fll fl4 

■ ^\%^^ {n + 2){n + l)n, 
^12 


Dl D\Dl — = 

J- J- J- 

^12 

DlD\Dl-^ = 


nl oA q2 
^12 '^12 '^12 


^+3 v^ + 2)(n + l)n, 
^12 


-12 


Q‘2 734 a3 
^12 ^12 ^12 
-71+3 
^12 


(n + 2)(n + l)n, 


D\ Dl Dl Dl — 

1 1 1 1 

^12 

Similarly, one has 


Ql o2 q3 oA 
^12 '^12 ^12 ^12 
-71+4 
^12 


[n + 3)(n + 2)(n + l)n. 


el 


12 


%2 

Dt — 

^12 

Dl Dl — 
^12 


Di Dl — 

^ ^ ^n 

^12 

Dl Dl Dl D 

^12 

DlDlDll, 

^12 

Dl D? D? Dl — 

-n 
^12 


-71+1 

2'12 


et 


12 


-71+1 

2'12 


n, 


n, 


Di — = 
^12 


02 


12 




^12 


Dl — = 

^ >^n 


e\2 


-12 


2'12 


0|o 0?. 


171^2 —= :™(n +IK 


0i. 0?. 


n+2 + 1)^’ 

2'12 
/32 fl4 

^(^ + iK 
2'12 


-12 


DlDl— = 


-71+2 

^12 

1 

-n 
2'12 


KD3K = ^^(n + lK 


-12 


-71+2 

2'12 


"12"12 


/i2 /i3 

Kr (" +1)». 

^12 

0?Kf. 


^12 


2'12 


/3l /32 ^3 

■ i2 42^i2 (n + 2)(n + lK 
2^12 

Ql q3 qA 

^12^12^12 (^ + 2 )(n+lK 


^n+3 

eh ei2 ^12 ^12 

-71+4 

^12 


Dl DlDi — = 

^12 


D2 Dl — = 


^12 


/3l QA q2 

■ i2 42^i2 (n + 2)(n + lK 
^12 

fl2 /34 fl3 

12 ^12^12 („ + 2 )(n + lK 


-71+3 

^12 


[n + 3)(n + 2)(n + l)n. 


Furthermore, the product of mixed covariant derivatives D\ and Dl acting on the fractional 
super coordinates can be obtained from the above explicit results. 
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Appendix G The OPEs betweenl6 higher spin currents in 
J\f = 2 superspace 


In this Appendix, one presents the coefficients in section 6 and some OPEs with the structure 
constants in AA = 2 superspace. 


Appendix G.l The structure constants in the subsection 6.3.1 

The coefficients appearing in fl6.6p of the subsection 6.3.1 are given by 

2k N (k-N) (k-N) 


Cl = 

C4 = 

C7 = 

ClO = 


(2 + k + N)’ 
(k + N) 

(2 + k + N)’ 

-1, C8 = 

1 

(2 + k + N)’ 

Cl3 = 1, Ci4 = - 

1 


C2 = 

C5 = 
1 


(2 + k + N)2’ 
(k + N) 

'(2 + k + N)2’ 


C3 = 

C6 = 


(2 + k + N)2’ 
(k-N) 

(2 + k + N)2’ 


(2 + k + N)’ 


Cg = 


1 


-1 


Cll — 


1 


(2 + k + N)’ 


(2 + k + N)’ 
Cl2 = - 
1 


(2 + k + N)^’ 


(2 + k + N)’ 


Cl5 — 


Cl6 = 

Cl9 = 

C 22 = 

C 25 = 

C28 = 

C 3 I = 


(2 + k + N)’ 

(1 + k + N) 

(2 + k + N)’ 

1 

~ 2(2 +k + N)' 

(1 + k + N) 
(2 + k + N)^’ 
1 

(2 + k + N)^’ 

1 


Ci7 — 

C 20 = 


(2 + k + N)’ 

(1 + A^) 

(2 + k + N)^’ 

1 

C 23 — 


(2 + k + N)’ 
C 18 = 


C 21 = 


C 26 — 


2(2 +A:+ A^)’ 
(k-N) 

2(2 +k + N)^’ 
1 


C29 — 


(2 + k + N)^’ 
1 


C 24 = 

C 27 = 

C 30 = 


(2 + k + N)^’ 

(1 + fc) 

(2 + k + N)^’ 

(1 + k + N) 


(2 + k + N)^’ 
(k-N) 

2(2 +k + N)'^’ 
1 

(2 + k + N)^’ 

1 


(2 + k + N)‘^’ (2 + k + N)^’ (2 + k + N)^' 

Appendix G.2 The structure constants in the subsection 6.3.2 

The coefficients appearing in (16.Sh of the subsection 6.3.2 are given by 
AkN Ak Ak 


C 33 — 


(2 + k + N)^’ 

C+2 = 

AN 


“ (2 + A: + A^) ’ 

C+5 — ■ 


(2 + k + N)’ 
AN 

(2 + k + N)^’ 


C+3 = 

C+6 = 


(2 + k + N)^’ 
(k-N) 
'2(2 + k + N)’ 
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C+7 

C+10 

C+12 

C+15 

C+18 

C+21 

C+24 

C+27 

C+30 

C+33 

C+36 

C+39 

C+41 

C+43 

C+45 

C+47 

C+48 

C+49 

C+50 


(A; - iV) _ {k-N) „ _ (k-N) 

(2 +A: + iV)2’ “ (2 +A: +A^)2’ “ (2 +A; + iV)2’ 

(3/c + /c2 + AT + SkN) ^ _{k + 3N + 3kN + N^) 

(2 + A; + iV)3 ’ “ (2 + A: + N)^ ’ 

(4A: + A:^ + 4iV + 6A:A^ + iV2) „ „ 2 

2(2 +A: +A^)2 ’ “ (2 + A; + iV) ’ 

4 ^ 2 ^ _ 2 

“(2 + A: +A^)2’ “ (2 + A: + A^) ’ “ (2 + A; + AT) ’ 

2(1 + A;) _ 2(1 + A^) _ (k-N) 

{2 + k + Ny' ~ {2 + k + Nf' “ (2 + A; + A^) ’ 

2k 2 2 

{2 + k + Ny “ “(2 + A; + Ar)2’ ^+2=^ “ “(2 + A; + Ar)2’ 

2(1 +A:) ^ 2(1 + A;) ^ 2k 

~ {2 +k +NY' “ (2 +A: +Ar)3’ ^+^6 - “(2 +A: +Ar)2’ 


2 ^ 2 ^ 2(1 +A:) 

(2 + A: + AT) ’ “ “(2 +A; +Ar)2’ ^+^9 - (2 +A; +A^)2’ 

2(1 +A:) 2(-l + A;) 2N 

~ {2 +k +NY' “ “(2 + A: +A^)2’ “ (2 + A: + A^) ’ 

2 ^ 2 ^ _ 2(1 + A^) 

(2 + A: + Ar)2’ “ “(2 + A: + Ar)2’ “ (2 + A; + Ar)3’ 

2N 2 2 

~{2 + k + NY' ^ (2 + A: + AT) ’ ^ (2 + A; +A^)2’ 

2(1 +AT) ^ 2(1 +AT) 

“(2 + A: +A^)2’ “ “(2 + A: +A^)3’ 

2(1 + A^) ^ 2(-l + A^) 

(2 +A: +Ar)2’ ^+^2 - “(2 +A: +Ar)2’ 

1 ^ _ (60 + 77k + 22A;2 + 121Ar + 115A:A^ + 20A:2Ar + 79N‘^ + 42A;Ar2 + IQNY 

~4’ “ 4(2 +A^)(2 +A; +A^)2 

(3 + 2A; + N) (20 + 21A; + 6k^ + 25Ar + 13A;Ar + 7NY 

(2 + k + NY’ ~ 4(2 + A^)(2 + A; +Ar)3 ’ 

(26 + 25k + 6k^ + 30Ar + 15A:A^ + SN^ 

(2 +A^)(2 +A; +Ar)3 ’ 

(5k + 2k^ + 5A^ + 14A:A^ + 4A:2A^ + 7N^ + 7kN^ + 2NY 
(2 +A^)(2 +A; +Ar)3 ’ 

(32 + 55k + 18A:2 + 41A^ + 35kN + llA^^) 

2(2 +A^)(2 +A: +A^)4 ’ 

(13A: + 6k^ + 3A^ + 9kN + N^ 

4(2 +A^)(2 +A; +Ar)3 ’ 
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C+51 

C+52 

C+53 

C+54 

C+55 

C+56 

C+57 

C+58 

C+59 

C+60 

C+62 

C+63 

C+64 

C+65 

C+66 

C+67 

C+68 

C+69 

C+70 


(1 + A^)(32 + 55A: + 18P + AIN + 35A;iV + 

2{2 + N){2 + k + Nf ’ 

(80 + 92A; + llA;^ - + 172iV + 158A:A^ + 2lPA^ + ^ 54^^72 ^ 2bN^) 

4(2 + iV)(2 +A: +A^)4 

(20 + 31A; + 10A;2 + 35A^ + 41A:A^ + 8PA^ + 21A^2 ^ ^4 ^jy 2 ^ 4^3^ 

2{2 + N){2 + k + NY ’ 

(1 + /c)(32 + hhk + 18A;2 + 41A^ + ?>hkN + 

2(2 +A^)(2 +A; + iV)5 ’ 

(12 + 27k + lOP + 19A^ + ?,bkN + 8A;2Ar + lliV^ + l2kN'^ + 2A^3) 

2(2 +A^)(2 +A: +A^)4 ’ 

2(6 + 3A: + 12A^ + 11A:A^ + 3PA^ + + 6A:A^2 ^ 21+3) 

(2 +A^)(2 +A; + iV)4 ’ 

{bk + 2A;2 + 5A^ + 14A:A^ + 4PiV + 7N^ + 7A:A^2 ^ 2Ar3) 

(2 +A^)(2 +A; + iV)3 ’ 

(32 + hhk + 18A;2 + 41A^ + ?>hkN + lliV^) 

2(2 + iV)(2 +A: +A^)4 ’ 

(20 + 31A; + lOP + 35A^ + 41A:A^ + ^k'^N + 211+2 ^ ^ 4^3^ 

2(2 +A^)(2 +A: +A^)4 ’ 

(13A: + 6^ + 31+ + 9kN + 1+2) (13A; + 6^ + 31+ + 9kN + 1+2) 

4(2 +A^)(2 +A; +A^)2 ’ “ 2(2 + A^)(2 + A: + A^)^ ’ 

(32 + 55A; + 18^ + 41A^ + ?>hkN + 11A^2) 

2(2 +A^)(2 +A: +A^)4 ’ 

(13/c + 6A:2 + 3A^ + 9kN + A^2) 

2(2 + A ^)(2 + A ; + l +)3 ’ 

(16 + 2lk + 6A:2 + 191+ + 13A:A^ + 51+2) 

2(2 +A^)(2 +A; +A^)3 ’ 

(20 + 2A: - 17A;2 - Qk^ + 481+ + 21A;1+ - 5^1+ + 36A^2 ^ ^ g^3) 

2(2 + l+)(2 +A; + l+)4 ’ 

(20 + 28A; + 8^ + 541+ + bbkN + lOPA^ + 41A^2 ^ 23A;l+2 + 9A^3) 

2(2 + l+)(2 +A: +A^)4 ’ 

(80 + 72A; + 3A;2 - + 152A^ + 102A:A^ + hk'^N + 91A^2 ^ 3g^^2 ^ 37^+3^ 

4(2 + l+)(2 +A: + l+)3 ’ 

(5A: + 2A;2 + 5A^ + 14A:A^ + 4A;2A^ + 7A^2 + 7 ^jy 2 ^ 2NY 
2(2 + l+)(2 +A; + l+)2 ’ 

(13A: + 6A:2 + 31+ + 9A:A^ + 1+2) 

(2 + A ^)(2 + A ; + l +)3 ’ 

(20 + 31A; + 10A:2 + 35A^ + 41A:A^ + ^k'^N + 21A^2 ^ ukN"^ + 4^+3) 

4(2 +A^)(2 +A: +A^)3 ’ 
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C+71 

C+72 

C+73 

C+74 

C+75 

C+76 

C+77 

C+78 

C+79 

C+80 

C+81 

C+82 

C+84 

C+85 

C+86 

C+87 

C+88 


+ 


+ 


+ 


(52 + 89k + 56A:2 + 12k^ + 89N + 97kN + 39k‘^N + + 2AkN‘^ + 8N^) 

2(2 +A^)(2 +A: + 

(1 + A:) (36 + 39k + lOA;^ + 67iV + 33kN + SPiV + 41^ ^g^^2 ^ 

2(2 +A^)(2 +A; + iV)5 ’ 


~ 2(2 + iV)(2 + fc + iV)5 ^^^ + 

91A^2 + 44A;iV2 - 2k‘^N^ + 45iV3 + UkN^ + 8iV^), 

—-—^-^(64 + 4A; - 51A;2 - 18A:^ + 116A^ - Q8kN - ll9k‘^N - 2Ak^N 

A{2 + N){2 + k + NY^ 

83N^ - Q8kN^ - bOk'^N^ + 29- UkN^ + 4iV^), 

(18 + 21k + 6P + 22N + 13A:A^ + 

(2 +A^)(2 +A; + iV)2 ’ 

(18 + 21k + 6k^ + 22N + 13A;iV + GN^ 

(2 + iV)(2 +A; + iV)3 ’ 

-^^-7777(-68 - 77k - 2bk‘^ - 2k^ - 105A^ - 50A:A^ + 19A:2iV 

2(2 + iV)(2 +A: + 

8k^N - blN"^ + 13A:A^2 + 18k‘^N^ - 8N^ + SkN^, 

1 

(2 + A: + N) 

(20 + 31A; + 10A;2 + 35A^ + 41A:A^ + 8k^N + 21 A ^2 ^ ^ 4 ^jy 2 ^ 4 ^ 3 ^ 

4(2 + iV)(2 +A: +A^)3 ’ 

(1 + A^)(4 + 7A; + 2 ^ + 19A^ + 21A;iV + 4A;2A^ + 17A^2 ^ iq^^2 ^ 4jy3) 

2(2 +A^)(2 +A: +A^)5 ’ 


Y2 + NYl+k + NY ^^^ + 

+ 159A^2 + 72kN^ - Gk'^N^ + 73N^ + 22kN^ + 12A^^), 

/1 I A r\ /1 1 A r\ 


(1 + ^^) 

+ A: + iV)2’ 


(1 + iV) 

+33 /'O _L 7 . _L AT\-i ’ 


i(2 + iV)(2 + A: + 54A;A^ + 10A;^A^ + 50A^^ 

kN'^ + Ak'^N'^ + 23A^^ + 10A;Ar3 + 4A^^), 

64 - 84A: - llA:^ + Gk^ - 7GN - 3GkN + 15A;2A^ - 17A^2 ^ iq^^2 ^ ^3) 

4(2 +Ar)(2 +A: +A^)4 ' 

+ 9A; + 4A:2 + bN + 7kN + 2NY 
(2 + A; + Nf ’ 

r + 12A; + 4A:2 + lOA^ + 8kN + 3A^2) 

(2 + A: + NY ’ 

^ + 13A; + 2k‘^ + 24Ar + 18A:A^ + 4A;2A^ + 12Ar2 + 7kN‘^ + 2NY 
(2 +A^)(2 +A; +Ar)3 ’ 
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C+89 

C+90 

C-1 

C-4 

C-7 

C-10 

C-12 

C-15 

C-18 

C-21 

C-24 

C-27 

C-30 

C-33 

C-36 

C-39 

C-42 

C_44 

C-45 


(1 + A^)(20 + 23A: + + 23N + UkN + 6N^) 

2(2 + A ^)(2 + A : + A ^)3 ’ 

= ^—I - 

z f ^ “h i V ) f z “h H" i V ) 

+ A6N^+ 3kN^-7k‘^N^+ 13N^+ kN^+ 2N^), 


AkN 

4A^ 


AN 

{2 + k + NY' 

{2 + k + N)' 

-3 — “ 

{2 + k + Ny' 

Ak 

Ak 


{k-N) 

{2 + k + N)' ' 

(2 + A: + A^)2’ 

-6 = “ 

2{2 + k + N)' 

{k-N) 

{k-N) 

r* ^ — 

1 

^4e 

1 

{2 + k + Ny' 

® (2 + A; + Ar)2’ 

C_9 - 

“ (2 +A: +A^)2’ 

{k + 3N + 3kN + A^2) ^ (3^ + ^2 

+ A^ + 3kN) 

(2 + A: + A^) 

3 ’ (2 + A; + Ar)3 

{Ak + e + AN + 6kN + N^) 

r> 

2 

2{2 + k + Ny ’ ’ 

c_ 

“ (2 + A; + AT) ’ 

4 

2 


2 

(2 +A: + iV)2’ 

“ (2 + A: + AT) ’ ' 

"-17 = 

(2 + A; + AT) ’ 

2(1 +A^) 

2(1 +A;) 


{k-N) 

{2 + k + Ny' 

(2 + A; + Ar)2’ 

-20 = ■ 

{2 + k + N)' 

2N 

2 


2 

{2 + k + Ny 

“ (2 + A: + Ar)2 ’ 

C-23 

~ {2 +k + N)^' 

2{l + N) 

2(1+ A^) 


2N 

{2 + k + Nf' 

^-25- (2 + A: + Ar)3’ 

C-26 = 

{2 + k + N)‘^' 

2 

2 


2{l + N) 

{2 + k + Ny 

^-28 - (2 + A: + Ar)2 ’ 

C-29 

~ {2 +k + N)"^' 

2(1 +AT) 

2N 


2k 

(2 +A: +A^)2’ 

(2 + A: + A^)2’ 

C-32 

~ {2 + k + Ny 

2 

2 


2(1 +A;) 

(2 +A: +Ar)2’ 

(2 + A; + Ar)2’ 

-35 

(2 +A; +Ar)3’ 

2k 

2 


2 

{2 + k + Ny' 

(2 + A: + A^) ’ 

C-38 

“ (2 +A; +Ar)2’ 

2{l + k) 

2(1 +A;) 

r* — 

2(1 +A;) 

{2 + k + Ny' 

(2 + A: + Ar)3 ’ 

C—41 - 

“ (2 +A; +Ar)2’ 

2k 

1 



{2 + k + Ny' 

C -43 - 



(60 + 77k + 221+ 

= + 121Ar + 115A:A^ + 20A:2Ar + 7m^ + A2kN^ + 16Ar3) 


4(2 +A^)(2 +A; +Ar)2 


{I3k + 6/c2 + 3A^ + ^kN + N^ 



{2 + N){2 + k + Ny 
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C-46 


C_47 


C-48 


C-49 


C-50 


C-51 


C-52 


C-53 


C-54 


C-55 


C-56 


C-57 


C-58 

C-59 


C-60 


C-62 


C-63 


C-64 


C-65 


(20 + 21k + 6P + 25N + 13A:A^ + 7N^) 

4(2 +A^)(2 +A; +A^)3 ’ 

(26 + 25k + 6A;2 + 30iV + 15A;iV + 8N^) 

(2 + N)(2 + k + N)3 ’ 

(5k + 2k^ + 5N + UkN + Ak'^N + 7N‘^ + 7kN^ + 2N^) 

{2 + N){2 + k + Ny ’ 

(32 + 55k + 18A;2 + 41A^ + 35kN + 

2(2 + iV)(2 +A: +A^)4 ’ 

(13A: + 6P + 3N + 9kN + N^) 

4(2 +A^)(2 +A; +A^)3 ’ 

(1 + k)(32 + 55k + 18A;2 + 41A^ + 35kN + 

2(2 +A^)(2 +A; + iV)5 ’ 

(80 + 92A; + llA;^ - 6k^ + 172iV + 158A:A^ + 2lPiV + llOiV^ + 64A:A^2 ^ 25N^) 

4(2 + N){2 + k + N)* 

(20 + 31A; + 10A;2 + 35A^ + 41A:A^ + Sk'^N + 21 A ^2 ^ ^ 4 ^jy 2 ^ 4 ^ 3 ^ 

2(2 + N)(2 + k + NY ’ 

(1 + A^)(32 + 55k + 18P + 41A^ + 35kN + 

2(2 + N)(2 + k + NY ’ 

(52 + 89k + 56A;2 + 12P + 89N + 97kN + 30PA^ + 47A^2 ^ 24:kN^ + 8NY 

2(2 + N)(2 + k + NY ’ 

(24 + 41A: + Uk^ + 67N + 77kN + 16k‘^N + 53A^2 ^ ^2kN^ + 12A^3) 

2(2 + N)(2 + k + NY ’ 

(5k + 2^ + 5N + UkN + Ak'^N + 7N^ + 7kN^ + 2NY 
(2 + N)(2 + k + NY ’ 

(32 + 55k + 18P + 41A^ + 35kN + 

2(2 + A ^)(2 + A : + A ^)4 ’ 

(20 + 31A; + lOP + 35A^ + 41A:A^ + 8k^N + 21iV2 + UkN^ + AN^ 

2(2 + A ^)(2 + A : +’ 

(13k + 6k‘^ + 3N + 9kN + NY ^ (13k + 6k‘^ + 3N + 9kN + N^ 

4(2 +A^)(2 +A; + iV)2 ’ “ 2(2 + A^)(2 + A; + iV)3 

(32 + 55k + 18A;2 + 41A^ + 35kN + 

2(2 + iV)(2 +A: +’ 

(13A: + 6/c2 + 3A^ + 9kN + N^ 

2(2 +A^)(2 +A; + iV)3 ’ 

(16 + 21k + 6A;2 + 19iV + 13A;iV + 5NY 
2(2 +A^)(2 +A; + iV)3 ’ 

(20 + 28k + 8P + 54iV + 55A:A^ + lOPA^ + 41A^2 ^ 23kN^ + 

2(2 +Ar)(2 +A: +’ 
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C-66 


C-67 

C-68 

C-70 

C-71 

C-72 

C-73 

C-74 

C-75 

C-77 

C-78 

C-79 

C-80 

C-81 

C-82 

C-83 

C-84 

C-85 


(20 + 2k- 17k^ - 6k^ + 48N + 21A;iV - 5PiV + 36A^2 ^ ^ g^3) 

2{2 + N){2 + k + N)^ ’ 

(80 + 72k + 3A;2 - 6k^ + 152A^ + 102A;iV + 5k‘^N + OlA^^ ^ 3g^^2 ^ 

4{2 + N){2 + k + N)^ ’ 

(5A: + 2e + 5A^ + UkN + Ak'^N + 7N^ + 7kN^ + 2N^) ^ {3 + 2k + N) 

2{2 + N){2 + k + Ny ’ “ ~{2 + k + Ny' 

(20 + 31A; + 10A;2 + 35A^ + AlkN + 8k^N + 21 A ^2 ^ 34 ^jy 2 ^ 4 ^ 3 ^ 

4(2 + iV)(2 +A: +A^)3 ’ 

(12 + 27k + lOk"^ + 19A^ + 35kN + 8k^N + IIN^ + 12A;iV2 + 2Ny 

2(2 + iV)(2 +A: +’ 

(1 + A^)(4 + 7A: + 2k^ + 19A^ + 21A;iV + A^N + ^ 3q^^2 ^ 4jy3) 

2(2 +A^)(2 +A; + iV)5 ’ 

----(32 + 28k + P- 2k^ + 84A^ + 52kN - 7k^N - Ak^N 

2{2 + N){2 + k + Ny^ 

91A^2 + 44A;iV2 - 2k‘^N^ + 45iV3 + 14A;iV3 + 8iV^), 


___ J ___^(64 + AAk - 15e - loe + 156iV + 8AkN - 23k^N 


y^-r-^yjy^n^rv-riyj 

k^N + 159A^2 + 72kN^ - Gk'^N^ + 73N^ + 22kN^ + 12A^^), 

(1 + iV) _ (1 +A^) 

2 + A: + iV)2 ’ “ (2 + A; + iV)3 ’ 

1 + A^)(-8 -7k- 2^ - 3A^ + AkN + 2k^N + 5N^ + 5kN^ + 2N^) 

(2 + iV)(2 +A; + iV)4 ^ 


(2 + A: + N) 

(20 + 31A; + lOA:^ + 35A^ + 41A:A^ + 8k‘^N + 21iV2 + 14A;iV2 + 4A^3) 

4(2 +A^)(2 +A: +A^)3 ’ 

(1 + A:) (36 + 39k + lOA:^ + 67N + 53kN + 8k^N + 41iV2 + 18A:A^2 ^ 


2{2 +N){2 + k +Ny 

— -^-^(64 + 4A; - SIA:^ - 18A;3 + 116iV - 68kN - 119PN 

A{2 + N){2 + k + Ny^ 


2Ak^N + 83N^ - 68kN^ - 50PN^ + 29- lAkN^ + AN^, 


(18 + 2lk + 6k‘^ + 22N + 13A:A^ + 6Ny 
(2 +A^)(2 +A; + iV)2 ’ 

(18 + 2lk + 6A;2 + 22N + 13A;iV + 

(2 + iV)(2 +A; + iV)3 ’ 

(1 + A:)(8 + 9A: + 2^ + 21iV + 20A;iV + A^N + ITA^^ ^ ^ 4^3) 

(2 +A^)(2 +A: +A^)4 ’ 

(-64 - 84A: - llA:^ + 6k^ - 76N - 36kN + 15A;2A^ - ITA^^ ^ 3 q ^^2 ^ ^3^ 

4(2 + iV)(2 +A: +A^)4 
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C-86 = 

C-87 = 

C-88 = 

C-89 = 

C-90 = 


(44 + 51fc + 14P + 57N + A2kN + Ak^N + 21N^ + 7kN^ + 2N^) 

{2 + N){2 + k + Nf ’ 

(56 + Q7k + 18fc2 + 89N + 79kN + 12k^N + A7N^ + 2AkN^ + 8N^) 

2{2 + N){2 + k + N)^ ’ 

{-A + k + 2P + 3N + l2kN + APN + 7N‘^ + 7kN^ + 2N^) 

{2 + N){2 + k + Ny ’ 

{k + 9N + l2kN + Sk^N + llA^^ ^ ^kN^ + 3N^) 

{2 + N){2 + k + N)^ ’ 

- 27k - k^ + 2e - 53iV - 19W + Uk^N + 4k^N 

3QN‘^ - 3kN‘^ + 7k‘^N‘^ - 13A^^ - kN^ - 2N^). 


Appendix G.3 The structure constants in the subsection 6.3.3 

The coefficients appearing in fl6.1ip of the subsection 6.3.3 are given by 


16fc N 


IQk N 


Cl = 


C4 = 


C 5 — 


C6 = 


C8 = 


Cll = 


Ci4 — 


C 16 — 


Cl9 — 


C 22 — 


C 25 — 


C26 — 


C2 = 


C 3 = 


lQ{k - N){3 + 2k + 2N) 


{2 + k + Nf' (2 + fc + iV)2’ ^{2 + k + NY 

16(3A: + 2k‘^ + 3N + 8k N + 3PN + 2N‘^ + 3kN^) 

3{2 + k + Ny ' 

16(3A; + 2k^ + 3N + 8kN + 3k^N + 2N‘^ + 3k N^) 

3(2 +A: +A^)3 ’ 

16(3A; + 2k^ + 3N + 2kN + 2N^) 


3{2 +k + Nf 
lQ{k-N) 


C 7 = 


3{2 +k + Nf' 
8{k - N) 

3{2 +k + Nf' 
lQ{l + k){k-N) 
3{2 +k + Nf 
lQ{k-N) 
~3(2 + k + Ny' 

8{k - N) 

3{2 +k + Nf' 
8{k-N) 
~3{2 +k + Nf' 


C 9 = 


C 12 = 


16(A;- A^)(l + iV) 
3(2 + A: + A^)3 
8{k-N) 


16{k- N){3 + 2k + 2N) 
3(2 +A; +A^)3 ^ 

8{k - N) 


Cio — 


Cl3 = 


(2 +A; + iV)3’ 
8{k + N) 


Cl5 — 


3(2 + A: + A^)3’ (2 + A: + A^)2’ 

8{Ak + k‘^ + 8N + 8kN + 3N^) 


Ci7 — 


C 20 — 


3{2 +k + Nf 
lQ{l + k){k-N) 


3{2 +k + N)^ 
8{k + N) 


C 18 = 


{2 + k + Ny' 3{2 +k + Nf 

8{8k + 3k^ + AN + 8kN + 


8{k-N) 

{2 + k + N)^' 
16{k-N){l + N) 


C 23 — 


3(2 + fc +A^)3 


C 24 — 4, 


2(60 + 77k + 22k^ + 121A^ + 115A: N + 20k‘^N + 79N^ + A2k + 16A^3) 

(2 + A ^)(2 + A ; + iV )2 ’ 

4(30 + 37k + lOP + 32N + 21k N + 8N^) 

3(2 +A: + iV)2 ’ 
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C27 


C28 

C29 

Cso 

C 3 I 

C32 

C34 

C35 

C 36 

C 38 

C39 

C 40 

C41 

C42 

C43 

C44 

C45 

C46 

C47 


4(96 + 167A: + 56P + 193A^ + 2187: N + 37k‘^N + 122 A ^2 ^ ^ 24iV3) 

3(2 +A^)(2 + 7; + iV)3 
2(12 + 247 + 772 + 24A^ + 227 iV + 7N^) 

3(2 + 7 +A^)3 ’ 

2(60 + 497 + 87^ + 149A^ + 1017 N + 1372A^ + 107A^2 ^ 42 ^ + 23A^3) 

3(2 +A^)(2 + 7 + iV)3 ’ 

8(42 + 557 + 187^ + 56iV + 357 iV + lOA^^) 

3(2 + A^)(2 + 7 + iV)3 ’ 

4(8 + 117 + 472 + 25N + 23kN + bPN + 21iV2 + 107 + 5N^) 

(2 +A^)(2 + 7 +’ 

4(32 + 557 + 187^ + 41iV + 357 iV + llA^^) ^ g^g + 27 + 7N) 

(2 + iV)(2 + 7 + iV)4 ’ “ 3(2 + 7 + iV)3 ’ 

4(8 + 117 + 472 + 25N + 23kN + bk^N + 21A^2 ^ ^2 ^ 5jy3) 

(2 + iV)(2 + 7 +’ 

2(132 + 857 + 2272 + 221A^ + 1197 N + 2072]+ + lllA^^ ^ 42 ^ ^2 ^ 

3(2 +A^)(2 + 7 + iV)3 

8(9 + 27 + 7A^) ^ 8(42 + 557 + 1872+ 56iV +357 A^ + 16A^2) 

3(2 + 7 +Ar)3 ’ “ 3(2 +A^)(2 + 7 +A^)3 ’ 

2(20 + 217 + 672 + 25N + 13k N + 7N^) 

(2 + iV)(2 + 7 +A^)2 ’ 

4(-57 - 272 + 5A^ + 37 + 2k‘^N + 7N‘^ + AkN‘^ + 2N^) 

(2 +A^)(2 + 7 + iV)3 ’ 

4(-57 - 272 + 5A^ + 37 + 2k‘^N + 7N^ + AkN‘^ + 2N^) 

(2 +A^)(2 + 7 +A^)3 ’ 

4(8 + 177 + 672 + llA^ + 117 AT + 3Ar2) 

(2 +A^)(2 + 7 +A^)3 ’ 

4(20 + 217 + 672 + 2bN + 137 AT + 7A^2) 

(2 +A^)(2 + 7 +A^)3 ’ 

4(-24 - 237 - 672 - 13A^ - 307 A^ - 1272A^ - 137 N‘^ + N^) 

3(2 +A^)(2 + 7 +A^)3 ’ 

8(30 + 377 + 1072 + 3bN + 23kN + 9N^) 

3(2 + 7 +Ar)3 ’ 

2(20 + 317 + 1072 + 35Ar + 417 A^ + 8k^N + 21Ar2 + 147 + 4A^3) 

{2 + N){2 + k + N)^ ’ 

-^-77-^-774(180 + 3237 + 19872 + 407=^ + 391A^ + 5297 N 

3{2 + N){2 + k + Ny ^ 

21472 A^ + 20k^N + 317Ar2 + 2967 + 62k‘^N^ + 116A^^ + 587 + 16A^^), 

4(60 + 737 + 2072 + 125A^ + 1137 N + 1972 A^ + 83N^ + 427 + 17Ar3) 

3(2 +Ar)(2 + 7 +Ar)4 ’ 


74 



C48 

C50 

C51 

C52 

C53 

C54 

C55 

C56 

C57 

C59 

C62 

C65 

C68 

C71 

C74 

Cji 

C78 

C 79 

C80 


4(2 + 3A; + 3A^) ^ _ 2(12 + 24A; + 7P + 24iV + 22A; + 7N^) 

{2 + k + Ny ’ “ 3(2 +A: + iV)3 ’ 

8(60 + 128A: + 87^;^ + 18A:3 + 94iV + 141A; N + + 48iV2 + 37k + 8N^) 

3(2 + iV)(2 +A: +A^)3 

2(20 + 31A: + lOP + 35A^ + 41A; iV + 8k‘^N + 21N^ + Uk + AN^) 

(2 + iV)(2 +A; + iV)4 ’ 

4(60 + 73k + 20P + 125A^ + 113A; N + lOPiV + 83N‘^ + A2k + 17N^) 

3(2 +A^)(2 +A; + iV)4 ’ 


4(2 + 3k + 3N) 

(2 + A: + A^)2 ’ 

2(60 + 49A: + 8k‘^ + 149iV + lOlA: N + 13k‘^N + 107iV2 + 42A; + 23N^) 

3(2 +A^)(2 +A: +A^)3) ’ 

2(228 + 289k + 94P + 353A^ + 251A; N + 20PiV + 147A^2 ^ 42 ^ jys + isjyS) 

3(2 + iV)(2 +A: +A^)3 
4(4 + 15A; + 6 P + 7A^ + lOA; iV + 2N^) 

(2 +A^)(2 +A; + iV)2 

8(3 + 2fc + iV)(4 +A; + 3iV) 


3(2 +A: + iV)3 
4(/c - N) 


8{A + 3k + N){3 + k + 2N) 
C 58 —- 


3(2 +A; +Ar)2’ 

8 

“(2 +A: + iV)2’ 
16(3 +A:+ 2A^) 
“ 3(2 +A: +A^)3 
8(/c - A^) 

3(2 +A: +A^)3’ 
8(A: - A^) 

3(2 +A: +A^)3’ 
16(3 + 2A; +AT) 
3(2 +A; +Ar)3 


ceo — 


C63 — 


C66 — 


4(A:-A^)2 
3(2 +A; +A^)3’ 
16(3 +A; + 2Ar) 

3(2 +A: +A^)3 ’ 
16(3 +A: + 2Ar) 
3(2 +A: +A^)3 


3(2 + A: + A^)3 

_ 16(3 + 2A: + A^) 
“ 3(2 +A; +Ar)3 
8 

C64 — 


C67 — 


(2 +A: +A^)2’ 

16(3 + 2A; +AT) 


C69 — 


C 72 — 


C 75 — 


(2 + A; + AT) ’ 

8 

■ (2 + A; + AT) ’ 
8(A:-A^) 
“3(2 +A: + A ^)2 


C70 — 


3(2 +A: +A^)3 
4(A: - N) 


C73 — 


3(2 +A: +A^)2’ 
4(A;-A^)2 
3(2 +A: +A^)3’ 

C 76 = 2, 


2(60 + 77A: + 22k‘^ + 121A^ + 115A; N + 20A:2Ar + 79N‘^ + 42A; A^^ + isatS) 

(2 +Ar)(2 +A; +Ar)2 ’ 

2(108 + 93k + 22A:2 + 177A^ + 115A: N + 20A:2A^ + 103A^2 ^ gg^ jy 2 + 20Ar3) 

3(2 +A^)(2 +A; +Ar)3 

2(72 + 93k + 22A:2 + 123A^ + 123A: N + 20A:2A^ + 77 + 42A; A^2 + i6A^3) 

3(2 +A^)(2 +A; +Ar)3 ’ 

2(54 + 67k + 18A:2 + 62N + Aik N + 16N‘^) 


3{2 + N){2 + k + Nf 
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Csi 

C82 

C83 

C85 

C 86 

C88 

C89 

C90 

C91 

C92 

C93 

C94 

C95 

C96 

C98 

C99 

ClOO 

Cl03 

Cl04 


3(2 + iV)(2Vfc + iV)4 ^^^^^ + ^ 

199A^2^93A:iV2 + 40Ar3^, 

2(32 + hhk + 18P + 41iV + 35A; iV + 

{2 + N){2 + k + NY ’ 

2(32 + 55A: + 18P + 41iV + 35A:A^+llA^2) ^ 4(9 + 4A; + 5A^) 

{2 + N){2 + k + NY ’ “ ^{2 + k + Nf ’ 

2(32 + 35A: + lOP + 61N + 47k N + 8k^N + 39iV2 + 16k + 8N^) 

{2 + N){2 + k + N)* ’ 

2(3 + 2A; + iV) ^ 4(78 + 79A: + 18A;2 + 86iV + 47A; iV + 22A^2) 

3(2 +A: +A^)3’ “ 3(2 +A^)(2 +A: +A^)3) ’ 

2{3k + 2k‘^ + 13A^ + 15A: + 4k^N + ISA^^ ^ gj. p^2 ^ 4 ^ 3 ^ 

(2 + iV)(2 +A; + iV)4 ’ 

2(32 + 55k + 18P + 41iV + 35A; iV + 

{2 + N){2 + k + N)^ ’ 

2(72 + 137A: + 46k‘^ + 187Ar + 244A: N + 50k‘^N + 142A^2 ^ 99^ p^2 ^ 3^jy3) 

3(2 +A^)(2 +A: +A^)4 ’ 

4(13A: + 6k^ + 3N + 9kN + N^) 

(2 +A^)(2 +A: +A^)3 ’ 

2(20 + 21k + 6A;2 + 25A^ + 13A: iV + 7A^2) 

(2 +A^)(2 +A: +A^)2 ’ 

2(16 + 21A: + 6k‘^ + 19iV + 13A; iV + 5N^) 

(2 + iV)(2 +A: +A^)3 ’ 

2(20 + 21k + 6A;2 + 25A^ + 13A: iV + 7N^) 

(2 +A^)(2 +A: +A^)3 ’ 

2(16 + 21A: + 6k^ + 19A^ + 13A: iV + 5N^) 

(2 +A ^)(2 +A: +A^)3 ’ 

2(16 + 21A: + 6A;2 + 19iV + 13A; iV + 5N^ 


4{3 + 2k + N){9 + 5k + 8N) 

C97 — -tt::-;-tttt;- 

+ 30A; + sn3 


(2 + iV)(2 +A: +A^)3 ’ “ 3(2 + A: + 

(12 + 37k + 14P + 41Ar + 71A; A^ + 16PN + 35 A ^2 ^ 39 ^ jys ^ g^3) 

3(2 +A^)(2 +A; +A^)4 ’ 

08 + 133A: + 38P + 185A^ + 167A: N + 28PA^ + 107A^2 ^ 54 ^ ^2 ^ 20A^3) 

3f2TivW2TlT^V)4 


8(1 +A;) 


ClOl — 


3(2 +Ar)(2 +A: +A^)^ 
2(3 + 2A: + A^) 

3(2 +A: +A^)2 


C 102 — 


■ (2 + A; + AT) ’ 


■(2 + A: + Ar)3’ 

2(54 + 67k + 18A:2 + 62N + 41k N + 16N^ 
3(2 + A^)(2 + A; +Ar)2 

- 3(2 + iV)(2 + ;c + iV)3 ^<“^ + 
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Cl05 

Cl06 

Cl07 

Cl08 

Cl09 

Clio 

Cm 

Cll2 

Cll3 

Cl 14 

Cll5 

Cue 

Cll8 

Cll9 

Cl20 

Cl21 

Cl22 

Cl23 


+ 156N^ + 67k + 32N^), 

2(-4 + 3k + 2k^ + 3A^ + 15A: + Ak^N + 7N^ + 8k N'^ + 2N^) 

(2 +A^)(2 +A; +A^)4 ’ 

2(3 + 2k + N){12 + 19k + 6k^ + 15iV + 12A; iV + AN^) 

{2 + N){2 + k + N)* ’ 

2{3k + 2k^ + 13A^ + 15A: iV + A^N + 15N^ + 8k + AN^) 

(2 +A^)(2 +A; + iV)3 ’ 

2{3k + 2P + i3jv + l5kN + APN + ISA^^ + 3^ + 4A^3) 

{2 + N){2 + k + Ny ’ 

2{13k + 6k^ + 3N + 9kN + N^) 

(2 +A^)(2 +A: +A^)3 ’ 

2(20 + 21k + 6k^ + 25N + 13k N + 7N^) 

(2 + iV)(2 +A: +A^)3 ’ 

2(12 + 45A: + 14P + 81A^ + 107A: N + 16k‘^N + 71N^ + A6k 

3(2 + iV)(2 +A: +A^)3 ’ 

2(12 + 20A: + 8k‘^ + 58N + 77k N + 22k‘^N + SOiV^ + 41A; + ISiV^) 

3(2 +A^)(2 +A; +A^)3 ’ 

2(4 + 7k + 2k^ + 19iV + 21A; iV + Ak'^N + 17N^ + 10k + AN^) 

(2 +A^)(2 +A; +A^)4 ’ 

3(2 + N){2 + k + Nr ^^^^^ + ^ 

2A2k‘^N + 20PA^ + 433A^2 + 362k + 62pN^ + 1A2N^ + 58k + 16A^^), 

4(1 + A^)(20 + 23k + 6P + 23N + lAk N + 6N^) 

(2 +A^)(2 +A; + iV)4 ’ 

2(37: + 2A;2 + 13A^ + 15A:iV + 4PAr + 15A^2^8A;iV2 + 4A^3) ^ ^ 4(A: + A^) 

(2 +A^)(2 +A; +Ar)4 ’ “ (2 +A; +Ar)2’ 

“3(2TaO(^TI + W^^^^ + 429A: + 118^ + 633N + 523k N + 68eN 
367+ 158k + 68N^), 

- 2 , 

2(60 + 77k + 22k‘^ + 121N + 115k N + 20k‘^N + 79N‘^ + 42A: + 16A^3) 

(2 +A^)(2 +A; +Ar)2 ’ 

2(12 + 45A: + 14P + 81Ar + 107A; N + 16k^N + 71Ar2 ^ 45^ p^2 ^ ^gjyS) 

3(2 +Ar)(2 +A; +Ar)3 ’ 

2(32 + 55k + 18P + 41Ar + 35A: A^ + llA^^) 

(2 +A^)(2 +A; +Ar)4 ’ 

2(32 + 55k + 18P + 41Ar + 35A; A^ + 11A^2) 

{2 + N){2 + k + N)* ’ 
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Cl24 

Cl25 

Cl26 

Cl27 

Cl28 

Cl30 

Cl31 

Cl32 

Cl33 

Cl34 

Cl35 

Cl36 

Cl37 

Cl38 

Cl39 

Cl40 

Cl41 

Cl42 

Cl43 


4(13A; + 6k‘^+ 3N + 9k N + N^) 

(2 + iV)(2 +A: +A^)3 ’ 

2{3k + 2k‘^ + 13A^ + 15A: + Ak^N + ^ gj. pf2 ^ 4^3^ 

{2 + N){2 + k + N)^ ’ 

2(3 + 2A: +A^) 

“3(2 +A: +A^)3’ 

2(72 + 137A: + AQk"^ + 187N + 2AAk N + bOk^N + 142A^2 ^ 99^ p^2 ^ 

3(2 +A^)(2 +A: +A^)4 ’ 

4(9 + Ak + 5N) ^ 2(54 + 67k + ISk"^ + 62N + 41A; A^ + IGA^^) 

3(2 +A; +Ar)3 ’ “ 3(2 +Ar)(2 +A; +Ar)3 ’ 

4(78 + 79k + 18P + 86Ar + 47A: A^ + 22N^) 

(3(2 +Ar)(2 +A: +Ar)3 ’ 

2(168 + 155A: - 5P - 18k^ + 313A^ + 238k N + 17A;2A^ + 199A^2 ^ 93^ ^2 ^ 49^3^ 

3(2 +A^)(2 +A; +Ar)4 
2(20 + 21k + 6A;2 + 25A^ + 13A; A^ + 7N^) 

(2 +Ar)(2 +A: +A^)2 ’ 

2(16 + 21k + 6k‘^ + 19A^ + 13A: A^ + SA^^) 

(2 +A^)(2 +A: +A^)3 ’ 

2(16 + 21A: + 6A;2 + 19Ar + 13A; A^ + 5N^) 

(2 +Ar)(2 +A: +A^)3 ’ 

2(20 + 21k + 6A;2 + 25N + 13k N + 7N^) 

(2 +A^)(2 +A: +A^)3 ’ 

2(16 + 21A: + 6A;2 + lOA^ + 13A; A^ + bN"^) 

(2 +Ar)(2 +A: +A^)3 ’ 

4(6 + 3k + 2P + 36Ar + 36A; A^ + lOPA^ + 34A^2 ^ 21k + 8N^) 

3(2 +Ar)(2 +A; +Ar)2 ’ 

2(3 + 2A: +A^) 

“3(2 +A: +A^)2’ 

2(12 + 20A: + 8k‘^ + b8N + 77kN + 22k^N + b9N^ + 41A; A^^ + ISA^^) 

(3(2 +Ar)(2 +A; +Ar)3 ’ 

2(3 + 2A: + A^)(12 + 19A: + bk"^ + 15A^ + 12A; A^ + 4A^2) 

(2 +Ar)(2 +A: +A^)4 ’ 

2(32 + 3bk + lOP + 61Ar + 47A; A^ + 8k^N + 39Ar2 ^ ^ g^3) 

(2 +Ar)(2 +A; +Ar)4 ’ 

2(32 + bbk + 18P + 41Ar + 35A; A^ + llA^^^ 

{2 + N){2 + k + N)* ’ 

2(-4 + 3A: + 2^ + 3N + Ibk N + Ak'^N + 7N^ + 8k + 2N^) 

(2 +A^)(2 +A; +Ar)4 ’ 
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Ci44 

Cl45 

Cl46 

Cl47 

Cl48 

Cl49 

Cl50 

Cl51 

Cl52 

Cl54 

Cl55 

Cl56 

Cl57 

Cl58 

Cl59 

Cl61 

Cl62 

Cl63 

Cl64 


2{?,k + 2A;2 + 13A^ + 15A: iV + Ak‘^N + + 3 ^ jy 2 ^ 4^3^ 

{2 + N){2 + k + NY ’ 

~ ‘i{2 + N){^+k + NY ‘^^^^‘^ + 141A: + 44A;2 + 4A;3 + 357iV + 381A; iV + imk'^N 

2Qk^N + 331iV2 + 278 A; iV^ + 62A;2A^2 + 124iV3 + 58 A; iV^ + 16iV^), 

2(3A; + 2A:2 + 13A^ + 15A: + Ak‘^N + + 3 ^ jy 2 ^ 4^3^ 

(2 + iV)(2 +A; + iV)3 ’ 

2(3A: + 2k‘^ + 13A^ + 15A: iV + 4A:2+ ISA^^ + 3 ^ jy 2 ^ 4jy3) 

(2 +A^)(2 +A; +Ar)3 ’ 

2(13A; + 6A;2 + 3A^ + 9A; A^ + A^^) 

(2 +Ar)(2 +A: +A^)3 ’ 

2(20 + 21A: + 6A;2 + 25A^ + 13A: A^ + 

(2 +A^)(2 +A: +A^)3 ’ 

2(108 + 93A; + 22A;2 + 177A^ + 115A: N + 20A;2A^ + lOOA^^ ^ 33 ^ jy 2 ^ 20A^3) 

3(2 +A^)(2 +A: +A^)3 ’ 

2(-72 - 57A: - MA:^ - 39Ar + 33A; A^ + 2Qk‘^N + 35A^2 ^ 42^ ^2 ^ 35^3^ 

3(2 +A^)(2 +A; +Ar)3 ’ 

2(54 + 67A: + 18A:2 + 62A^ + 41A;A^ + 16A^2) ^ ^ 4 

3(2 + A^)(2 + A; +Ar)2 ’ “ (2 + A: + A^) ’ 

2(108 + 133A: + 38/^2 + 185A^ + 167A: N + 28/c2A^ + 107A^2 ^ 54^ ^2 ^ 20A^3) 

3(2 +A^)(2 +A: +A^)4 ’ 

2(12 + 37A: + + 41Ar + 71A: A^ + 16A:2A^ + 35A^2 ^ 3 q^ ^2 ^ g^3) 

3(2 +A^)(2 +A: +A^)4 ’ 

8(1 +A^) 

(2 +A: +Ar)3’ 

2(108 + 86A; - 27k‘^ - ISk^ + 2?>2N + 159A; A^ - ?>k‘^N + ISOA^^ + 67A: + 32Ar3) 

3(2 +A^)(2 +A; +A^)3 

2(36 + 39A: + lOA:^ + QTN + h?>kN + 8k‘^N + 41Ar2 + ISA; + 8A^3) 

(2 +A^)(2 +A; +Ar)4 ’ 

4(1 +A^)(20 + 23A; + 6A;2 + 23A^ + 14A;A^ + 6A^2) ^ 4(A; + A^) 

(2 +A^)(2 +A; +Ar)4 ’ “ (2 +A; +Ar)2’ 

(228 + 291A; + 82k‘^ + 375N + 301A; A^ + 32k‘^N + 193A^2 ^ 74 ^ jy 2 ^ 32jy3) 

3(2 +A^)(2 +A; +A^)3 ’ 

-2, 

2(60 + 77k + 22A;2 + 121Ar + 115A; N + 20A;2A^ + 79N‘^ + 42A; A^^ + leArS) 

(2 +A^)(2 +A; +Ar)2 ’ 

2(84 + 149fc + 50A:2 + 181A^ + 203A: N + 34A;2A^ + llOA^^ ^ 53^ j\^2 ^ 24A^3) 

3(2 +A^)(2 +A; +Ar)3 ’ 
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Cl65 

Cl66 

Cl67 

Cl68 

Cl69 

Cl 70 

Cl 72 

Cl 73 

Cl 75 

Cl 76 

Cl 77 

Cl 78 

Cl 79 

Cl80 

Cl83 

Cl84 

Cl86 

Cl87 

Cl88 


4(-6 + A :2 + 4A:A^ + iV 2 ) 

3(2 +A: +A^)3 ’ 

60 + 61A: + 14A;2 + 137A^ + 107A; N + 16k‘^N + 95N^ + 42k + 20N^ 

3{2 + N){2 + k + N)^ ’ 

4(42 + 55k + 18P + 56iV + 35A; iV + 

3(2 + A^)(2 + A; + iV)3 ’ 

2(32 + 55k + 18P + 41iV + 35A; iV + 

{2 + N){2 + k + N)^ ’ 

2(32 + 55k + 18P + 41A^ + 35A; iV + 

{2 + N){2 + k + N)^ ’ 

4 ^ 4(-3 + A;-4A^) 

“(2 +A: + iV)2’ “ 3(2 + A: + A^)3 ’ 

2(32 + 35k + lOP + 61iV + 47A: + 8k^N + 39iV2 + 16A; + 8N^) 

(2 +A^)(2 +A; + iV)4 ’ 

4(9 + 2k + 7N) 4 

3(2 +A; + iV)3 ’ “ “(2 +A: +A^)2’ 

2(3fc + 2 P + 13JV + 15A: AT + 4PA^ + ISA^^ ^ gj. pf2 ^ 4jy3) 

(2 +Ar)(2 +A; +Ar)4 ’ 

4(54 + 61k + 18P + 68N + 38k N + 19N^) 

3(2 + A^)(2 + A; +Ar)3 ’ 

2{3k + 2 P + i3jv + 15A: A^ + 4PA^ + ISA^^ + 3 ^ ;\r 2 ^ 4 ^ 3 ^ 

{2 + N){2 + k + N)^ ’ 

2(32 + 55k + 18P + 41Ar + 35A; A^ + 

{2 + N){2 + k + N)^ ’ 

84 + 61A: + 22k‘^ + 173A^ + 1077: N + 20k‘^N + 99N^ + 427 + 16A^3 

3(2 +Ar)(2 + 7 +A^)3 ’ 

4(9 + 27 + 7A^) ^ 4 ^ 4 

3(2 + 7 +Ar)3 ’ “ (2 + 7 +Ar)2’ “ (2 + 7 +A^)2’ 

4(54 + 617 + 187^ + 68 A^ + 387 A^ + 19A^2) 

3(2 + A^)(2 + 7 +Ar)3 ’ 

4(42 + 557 + 1872 + 56Ar + 357 A^ + 16A^2) ^ 4('_3 + ^ _ 4 jy) 

3(2 + A^)(2 + 7 +Ar)3 ’ “ 3(2 + 7 + Ar)3 ’ 

2(16 + 217 + 672 + 19Ar + 137 AT + 5N^) 

(2 +Ar)(2 + 7 +A^)3 ’ 

2(16 + 217 + 672 + 19A^ + 137 AT + 5N^) 

(2 +A^)(2 + 7 +A^)3 ’ 

2(137 + 672 + 3A^ + 97 A^ + N^) 

(2 +Ar)(2 + 7 +A^)3 ’ 
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Cl89 

Cl90 

Cl91 

Cl92 

Cl93 

Cl94 

Cl95 


2(20 + 21k + 6A;2 + 25N + 13k N + 7N^) 

(2 +A^)(2 +A: +A^)3 ’ 

2(13A; + 6k^ + 3N + 9kN + N^) 

(2 + iV)(2 +A: +A^)3 ’ 

2(20 + 21k + 6A;2 + 25N + 13k N + 7N^) 

(2 +A^)(2 +A: +A^)3 ’ 

4(18 + 31A: + lOP + 29N + 23k N + 9N^) 

3(2 +A: + iV)3 ’ 

- ^r773—u - ^ + 214A;^A^ 

o (z i V ) f z “h “h i V ) 

20k^N + 317A^2 + 29Qk + Q2k‘^N‘^ + llOiV^ + 58k + 16iV^), 

2(12 + 37k + 14P + 41iV + 71A; iV + lOPiV + 35N‘^ + 30A; N'^ + 8N^) 

3(2 +A^)(2 +A; +A^)4 ’ 

2(108 + 133k + 38A;2 + 185iV + 167A: N + 28k‘^N + 107A^2 ^ 54 ^ pj2 ^ 20A^3) 

3(2 +A^)(2 +A: +A^)4 ’ 


Cl96 

C 199 

C 2 OO 

C 20 I 

C 202 

C 203 

C204 

C2O6 

C207 

C2O8 

C 209 


(2 + A; + iV)2’ (2 + A; + Ar)2’ “ (2 + A: + A^)2’ 

4(18 + 31A: + lOP + 29N + 23k N + 9N^) 

3(2 +A: + iV)3 ’ 

2(20 + 31A: + lOP + 35iV + 41A; iV + 8k^N + 21iV2 + 14A; + 4A^3) 

(2 + iV)(2 +A; + iV)4 ’ 

-^^-772(180 + 323k + 198A;2 + 40k^ + 391A^ + 529k N + 2Uk^N 

3{2 + N){2 + k + Ny ^ 

20k^N + 317A^2 + 296k + 62k‘^N‘^ + llOiV^ + 58k + 16iV^), 

2(60 + 61A: + 14P + 137A^ + 107A; N + 16PiV + 95N^ + 42A; + 20iV3) 

3(2 + iV)(2 +A: + iV)4 ’ 

2{3k + 2k^ + 13A^ + 15A: iV + A^N + ISA^^ ^ gj. p^2 ^ 4^3^ 

(2 +A^)(2 +A; + iV)4 ’ 

8(1 + A: + A^) ^ 8(3 + 6A; + 2P + 6A^ + 5A:A^ + 2A^2) 

(2 + A; + A^)2 ’ “ 3(2 +A; + iV)3 ’ 

4(-6 + A;2 + 4A:A^ + iV2) 

3(2 +A: +A^)3 ’ 

4(84 + 140A; + 87k‘^ + 18A:3 + 118A^ + 147A; N + SlPiV + 54A^2 ^ 37^ ^2 ^ gjyS) 

3(2 + iV)(2 +A; + iV)3 ’ 

2(108 + 133k + 38k^ + 185iV + 167A; N + 28/c 2A^ + 1071+2 + 54/c iV^ + 20A^3) 

3(2 + iV)(2 +A: +A^)4 ’ 

2(12 + 37k + 14^2 + 41iV + 71A: + IG^N + 35N^ + 30A: + 81+3) 

3(2 +A^)(2 +A: +A^)4 ’ 
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C210 

C213 

C214 

C215 

C216 

C218 

C219 

C220 

C222 

C223 

C225 

C226 

C227 

C228 

C229 

C230 

C231 

C232 

C233 


8 8 „ _ 8 
{2 + k + Ny' ~ ~{2 + k + Ny' ~ {2 + k + NY' 

4(84 + 140fc + 87^2 ^ igp ^ iigj^ ^ 147^ jY ^ 5lPA^ + 5AN^ + 37k + 8N^) 

3{2 + N){2 + k + N)^ 

2(20 + 31k + lOP + 35A^ + 41A; iV + 8k^N + 21N^ + 14A: + AN^) 

{2 + N){2 + k + N)^ ’ 

2(60 + 61A: + 14P + 137A^ + 107A: N + 16PA^ + OSA^^ ^ ^2k + 20N^) 

3(2 +A^)(2 +A; + iV)4 ’ 

8(l + A; + iV) _ 8(3 + 6A: + 2A;2 + 6A^ + 5A;A^ + 2iV2) 

“ (2 + A; + iV)2 ’ “ 3(2 +A: +A^)3 ’ 

4(30 + 55k + 18k^ + 38N + 35k N + lOA^^) 

3(2 + A^)(2 + A; + iV)3 ’ 

2(32 + 35k + lOP + 61iV + 47A; iV + 8k‘^N + 39iV2 + 16A: + 8N^) 

(2 + iV)(2 +A; + iV)4 ’ 

2(32 + 55k + 18P + 41iV + 35A; iV + ^ ^ 4(75 + gA; + 7N) 

(2 + iV)(2 +A: + iV)4 ’ “ 3(2 + A: + iV)3 ’ 

2{3k + 2k^ + 13A^ + 15A: iV + A^N + ISA^^ ^ gj. p^2 ^ 4^3^ 

(2 +A^)(2 +A; + iV)4 ’ 

4(13A; + 6A;2 + 3A^ + 9A;A^ +^ _ 4(15 + 8A: + 7iV) 

(2 + iV)(2 +A: +A^)3 ’ “ 3(2 + A; + A^)3 ’ 

4(30 + 55k + 18A:2 + 38A^ + 35A; iV + lOA^^) 

3(2 + A^)(2 + A; + iV)3 ’ 

2(20 + 21A: + 6k‘^ + 25N + 13k N + 7N^) 

(2 + iV)(2 +A: +A^)2 ’ 

2(16 + llA: + 2^ + 29N + 19k N + Ak^N + lOA^^ ^ gj. p^2 ^ 4jy3) 

(2 +A^)(2 +A: +A^)3 ’ 

2(16 + llA: + 2k^ + 29N + 19k N + Ak'^N + lOiV^ + 8 A; ^ 4jy3) 

(2 +Ar)(2 +A: +A^)3 ’ 

2(16 + 21A: + 6A;2 + lOA^ + 13A; A^ + 5N^) 

(2 +Ar)(2 +A: +A^)3 ’ 

2(20 + 21A: + 6k‘^ + 25N + 13k N + 7N^) 

(2 +A^)(2 +A: +A^)3 ’ 

2(30 + 37k + lOA:^ + 32N + 21kN + 8N^) 

3(2 +A: +Ar)2 ’ 

60 + 61A; + 14A;2 + 137A^ + 107A: N + 16A;2A^ + 95A^2 ^ 42^ jv2 + 20A^3 

3(2 +Ar)(2 +A: +A^)3 ’ 

(276 + 313A; + 94A;2 + 401A^ + 263k N + 20A;2A^ + 159A^2 ^ 42^ ^2 ^ 

3(2 +A^)(2 +A: +A^)3 ’ 
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C234 


2(36 + 29k + 6A;2 + 37iV + ?,9kN + l2k‘^N + IbN'^ + 16A; + 2N^) 

3(2 +A^)(2 +A: +A^)3 
2(8 + 17A: + 6P + lliV + llA: + ?,N^) 

(2 +A^)(2 + fc +A^)2 ■ 


Appendix G.4 The OPEs between the J\f = 2 higher spin-| currents 

The remaining OPE in the section 6 between the Af = 2 higher spin-| currents with fl 6 . 9 p can 
be summarized by 


/ U(i) 

V V(i) 

, ^ 12^12 


/ Ud) 


(^1 


iZ2) = 


Q\2 

^12 


c±i G± DG± 


{Z2) + 


+ - 


^12 


V V( 2 ) 

c±3 G± \_D, D\G± + c±4 G± dG± + c±5 DG± DG± 


0l2 

^12 


c±2 G± DG± 


iZ2) 


iZ2) 


+2 

^12 

+2 


c±Q G± dG± + c±Y DG± DG± + cj-g H G^ DG±. + c±g H G± DG± 


{Z2 


c±io G± dDG± + c±ii dG± DG± + c±i2 DG± [D, D]G± + cj-ig H G± dG± 


+C±14 H G± [D, D]G± + C±15 H DG± DG± + c±i6 H DG± DG± + c±i7 DH G± DG± 

0l2 


(^2 


+ 


^2 

+2 


c±i8 G± dDG± + cj -19 dG± DG± + C4-20 DG± [D, D]G± + cj-21 H DG± DG± 


+C4-22 DH G± DG± + C4-23 H G± dG± + C4-24 H G± \D, D^G± + C4-25 H DG± DG± 
, O 12 O 12 


{Z 2 


Z 12 


c ±26 G± d G± + c ±27 G± d\D, D\G± + C4-28 dG± \D, D\G± + cj-29 DG± dDG± 


TC4-30 dDG± DG± + C4-31 T G± dG± + C4-32 DT G± DG± + C3-33 DT G± DG± 

■hC3-34 H G± dDG± + cj-35 H dG± DG± + 03-36 H DG± [D, D]G± + C3-37 dH G± DG± 
+c±38 DH G± dG± DH DG± 'DG± + c±4o H G± dDG± + c±4i H dG± DG± 

+c ±42 TJDG± [D, D]G + c±43 dH G± DG± + c±44 DH G± dG± + c±45 DH DG± DG± 


{Z7 + -- 


where the coefficients are 

8k 8N 2{k + N) 

^ “(2 + fc +Ar)2’ = “(2 +A; +A^)2’ ^+3 = “ (2 + A: + A^)2 ’ 

2®In the remaining Appendix G, the Af = 2 currents are denoted without a boldface notation for simplicity. 
One uses a boldface notation for the Af = 2 higher spin currents. 
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2{k-N) ^ 4{k-N) ^ _ 8 

(2 +A; + iV)2’ “ “(2 +A; +A^)2 “ (2 +A; + iV)2’ 


C+7 

C+IO 

C+13 

C+16 

C+19 

C+22 

C+25 

C+28 

C+31 

C+34 

C+37 

C+40 

C+43 

C-1 

C-4 


8 

(2 + A; + iV) ’ 

4(1 +A:) 

(2 +A; + iV)2’ 

2 

(2 +A; + iV)2’ 

4 

“(2 +A; + iV)2’ 
2(A: + 3iV) 
“(2 +A; + iV)2’ 

4 

“(2 +A; + iV)2’ 

4 

“(2 +A; + iV)2’ 

4 

(2 +A; + iV)2’ 

4 

“(2 +A; + iV)2’ 

4 

(2 +A; + iV)2’ 

4(3 + 2A: + iV) 
“ (2 + A: + A^)3 ’ 
4 

(2 +A; + iV)2’ 

4(3 + A; + 2iV) 
“ (2 + A: + A^)3 ’ 
8N 

“(2 +A; + iV)2’ 
2(A: - A^) 

(2 +A; + iV)2’ 


C+8 = 


c+ii — 
C+14 = ~ 

C+17 = 

C+20 = 

C+23 = 

C+26 = 

C+29 = — 


(2 +A; + iV)2’ 

2(3A; + iV) 


C+9 — 


(2 +A; + iV)2’ 

2 

(2 +A; + iV)2’ 

4 

(2 +A; + iV)2’ 

2 

“ (2 + A; + iV) ’ 
2 

“(2 +A; + iV)2’ 
2{k-N) 
“(2 +A; + iV)2’ 
4(3 + 2A; + iV) 


C+32 — 


C+35 — 


C+38 — 
C+41 = 


(2 + A: + iV)2 
4 

(2 +A; + iV)2’ 
2 

'(2 +A; + iV)2’ 
4(1 +A:) 


(2 +A; + iV)3^ 
2 


C+44 — 

C-2 = - 

C-5 = 


(2 +A; + iV)2’ 
4(1 +A^) 


(2 + A; + N)^ 
8k 

“(2 +A; +A^) 2 ’ 
4(A: - A^) 


(2 +A: +A^) 2 ’ 
2 

C +12 — 


C+15 — 

C+18 = 


(2 + A; + AT) ’ 
4 

(2 +A: +A^) 2 ’ 
4(1 + N) 


C +21 — 

C+24 = 

C+27 = 

C+30 = 


(2 +A; +Ar) 2 ’ 
4 


C+33 — 


(2 +A: +A^) 2 ’ 

2 

“(2 +A; +Ar) 2 ’ 

2 

“ (2 + A; + AT) ’ 
4(3 + A; + 2N) 

{2 + k + Ny ’ 
4 

(2 +A: +A^)2’ 

2 


C+36 — 


(2 +A: +A^) 2 ’ 
4 

C+39 — 


(2 +A; +A^) 2 ’ 
2 


C+42 — 


(2 +A; +Ar) 2 ’ 
4 


(2 +A: +Ar) 2 ’ 


C+45 — 

C-3 = 

C-6 = 


(2 +A; +A^) 2 ’ 

2(A: +A^) 

(2 +A: +A^) 2 ’ 


(2 + A: + A^)^ 


C-7 


C-IO 


C-13 


C-16 


(2 + A; + AT) ’ 

““ (2 + A; + Ar)2’ 

" (2 + A: + A^)2’ 

4(1 +A^) 

2(A: + 3Ar) 

2 

(2 +A; +Ar) 2 ’ 

(2 + A; + Ar) 2 ’ 

'' (2 + A; + AT) 

2 

2 

4 




(2 +A; +Ar) 2 ’ 

(2 + A; + Ar) 2 ’ 

{2 + k + N) 

4 

4 

4(1 +A:) 

(2 +A; +Ar) 2 ’ 

(2 + A; + Ar) 2 ’ 

(2 + A; + AT) 
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r‘ - ^ — 

2(3A; +A^) 

2 

4 

C-19 — 

(2 +A; + iV)2’ 

^-20 - (2 + A; + AT) ’ 

(2 + A; + Nf 


4 

2 

0 — 

2 

G - I — 

C-22 = 

(2 +A; + iV)2’ 

(2 + A: + A^)2’ 

(2 + A: + Ar)2’ 


4 

2{k-N) 

2 

C—25 — 

(2 +A; + iV)2’ 

“ (2 + A: +A^)2’ 

(2 + A: + A^) ’ 


4 

4(3 + A: + 2N) 

4(3 + 2A: + A^) 

C-28 = 

(2 +A; + iV)2’ 

“ (2 + A: + Ar)2 ’ 

^-30- (2 + A; + Ar)2 


4 

4 

4 

C-31 — 

(2 +A; + iV)2’ 

^-32 - (2 + A; + Ar)2 ’ 

^-33 - (2 +A: +A^)2’ 

r‘ . — 

4 

2 

G :3 — 

2 

C-34 — 

(2 +A; + iV)2’ 

(2 + A; + Ar)2’ 

^-36- (2 + A; + Ar)2’ 


4(3 + A: + 2iV) 

4(1 TAT) 

4 

C-37 = 

(2 + A: + iV)3 ’ 

^-38 “ (2 +A: +A^)3’ 

“ (2 + A: + A^)2 ’ 


4 

2 

G 1 I — 

2 

G 1 ■ — 

C—40 — 

(2 +A; + iV)2’ 

(2 + A; + Ar)2’ 

(2 + A: + A^)2’ 

r‘ — 

4(3 + 2A; + iV) 

4(1+ /c) 

4 

C-43 — 

(2 + A: + iV)3 ’ 

(2 + A: + A^)3’ 

(2 + A: + A^)2 ■ 


Appendix G.5 The OPEs between the J\f = 2 higher spin-| currents 

The remaining OPE in the section 6 between the J\f = 2 higher spin-| currents can be 
summarized by 

TtOU ^ \ at!'-')/ ^ \ ^12^12 ,1 0l2 TTfry\ , ^12 Tt / ry \ 

UO-'(Zi) V — —4—Cl H—^ C2 H—— YCiH{Z 2 ) 

^12 ^12 ^12 ^12 

C5T + ceDH + C7 DH + csGG + cg HH (Z2) 

^12 L J 

H—^ Cio T + Cii DH + C12 DH + C13 G G -\- C14 H H {Zg) 

^12 L 

+ ^ Ci5 DT + C16 GDG + ci7 HDH + ci8HDH + cigHGG + C20 T H 
42 . 

+C2iDGG + C22dH {Z2) 

H—^ C23 DT + C24 G DG + C25 H DH + C26 H G G -\- C27 T H -\- C28 DG G + C29 DH H 
42 _ 

+C8odH {Z2) 

H-2— *"32 + C33 [D, D]T + C34 dDH + C35 G [D, D]G + c^q G dG 

^12 I 
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+czTHGDG + c:i^H H DH + c:i^H HGG + c^oH DGG + diH DH H + Ci2HdH 
+C43 H G DG + C44 H DG G + C45 T T + C46 T DH + C47 T DH + c^gT G G + c^gT H H 
+C50 aOT + C51 DG DG + C52 DH DH + C53 DD DH + C54 DD G G + C55 DT H 
+C 56 DG DG + C57 DD DD + cgg DD G G + C59 DTH + ceo ^G G + Cgi D + cgs (Z2) 

+ — C 63 dDH + C 64 [D, D]T + cgs ^DD + cqs H G^ + 057 HH DH + ces HDGG 

Z12 [ 

+C 69 D DD D + C70 D aD + C71 D G DG + C72 D DG G + C73 T T + C74 T DD + C75 T DH 
+C76 THH + C77DGDG + cjg 13 H DH + C79 DH DH + cgo DG TO + Cgi DD DH 
+C 82 9 G G + C 83 dH H + C 84 dT {Z2) 

+— C85 DT(^) + Ci09 DT(^) + C87 G ( 9 DG + C88 H dDH + C89 D G [D, D]G 
2^12 [ 

+C90 D G ( 9 G + C91 D D G DG + C92 D D DG G + cggHDG DG + C94 HDHDH 
+C95 D DD DD + C96 D [D, D] G G + C97 D DG ro + C98 H DH DH + C99 H DH GG 
+C100 HdGG + cioi D DG DG + C102 T DT + C103 T G DG + cio4 T HDH + cios T H DH 
+C106 T T H -\- C107 T DG G + cios T dH + C109 dDT + cuo DH G DG + cm DH DG G 
+C112 dDH H + C113 [D, D]G DG + Ciu [D, D]T H + cns DG [D, D]G + Cng DG dG 
+C117 DD G DG + C118 DD DG G + C119 DT DH + C120 DT DH + c^i DT GG 
+C122 DTHH + C123 dDG G + C124 dG DG + C125 dH DH + ci 26 dH DH + cu 7 dH GG 
+C 128 dHHH + C129 dTH + C130 < 9 ^^ (Z2) 

+ — ci 3 iDT( 2 ) + Ci 32 TWdt(^) + Ci 33 G 9 ro + Ci 34 DDGro + Ci 35 DDDGG 
2^12 [ 

+C 136 HDGDG + C137 HdHH + cigg D G [D, D]G + C139 D G aG + cuo HDG DG 
+C 141 D [D, D]G G + ci 42 HDGDG + C143 H DH DH + C144 D aG G + Cus T DT 
+Ci 46 T G DG + Ci47 T H DH + Ci 48 TTH + C149 T DG G + C150 T DD H + C151 TaD 
+C 152 aDT + C153 DG [D, D]G + C154 DG aG + C155 DH GDG + cise DD D DH 
+C157 DD D G G + ci 58 DD DG G + C159 DHDHH + cieo DH dH + ciei DT DH 
+C 162 DT DH + ci 63 DT G G + Ci 64 DT HH + cies dDG G + ciee dDH H 
+C 167 [D, D]Gro + C168 [D, D]TD + cigg DH GDG + cno DHDGG + cm dDHH 

+C 172 aG ro + C173 dH DH + C174 aD G G + C175 aT D + ci 76 d^H {Z2) 
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+ [ci77 + Ci78 + Ci79 [D, + Cigo W(2) + Ci8l T(1) [D, D]T(1) 

2^12 [ 

+C182 u(t) vd) + Ci83 T(i) + Ci84 G DGG^ + Ci85 G d^G + Ci86 H G dDG 

+C187 HHGdG + Ci88 HHDHDH + cisg HHdGG + cigo HDG[D, D]G 

+C191 HDGdG + ci92 HDHGDG + C193 HDHHDH + C194 HDHDGG 

+C195 HDHDHH + ci96 HDHH + C197 i/ G + Cigs H[D,D]GDG 

+C199 HDHGDG + C200 HDHDGG + C201 H dDHH + C202 H dGVG 

+C 203 HdHmI+ C204 i/ G G + C205 H d^H + C 206 ^ G ^DG + C 207 ^ [I?, D]G DG 

+C208^I^G [D,DjG + C209^£>GaG + C210 HDHGDG + C211 HDHDGG 

+C212 H dDG G + C213 aG DG + C214 T ODH + C215 T [D, D]T + C216 T aOT 

+C217 TG[D, D]G + C218 T G aG + C219 T H GDG + C220 T HH DH + C221 T HDGG 

+C222 THDHH + C223 THdH + C224 T D G DG + C225 T D DG G + C226 TTT 

+C227 T T DH + C228 T T DH + C229 T T H H + C230 T DG DG + C231 T DH DH 

+C232 TDHDH + C233 T DT D + C234 T [D, D]G G + C235 T DGDG + C236 T DD DH 

+C237 T DT D + C238 T aG G + C239 TdHH + C240 a[D, D]T + C241 d^DH 

+C242 G d[D, D]G + C243 ro aDG + C244 DH dDH + C245 DH G [D, D]G + C246 DH G dG 

+C247 DD D G DG + C248 DD D DG G + C249 DH DG DG + C250 DH DH DH 

+C251 DH DH DH + C252 DD [D, D] G G + C253 DH DGDG + C254 DH DH DH 

+C255 DD aG G + C256 DT DT + C257 DT G DG + C258 DT HDH + C259 DT H DH 

+C260 DTHGG + C261 DT DG G + C262 DT dH + C263 dDG DG + C 2 m dDH DH 

+C265 dDH DH + C266 dDH GG + C267 dDH HH + C268 dDT H + 0299 [D, D]G [D, D]G 

+C270 [D, D]GG + C271 [D,D]TDD + C272 [D, D]T DD + C273 [D, D]TGG 

+C274 [D, D]T D D + C275 a[D, D]G G + C276 DG dDG + C277 DD G [D, D]G 

+C278 DD GaG + C279 DHDG DG + C280 DD [D, D]G G + C281 DH DGVG 

+C282 DU DH DH + C283 DD aG G + C284 DTGDG + C285 DTHDH + C286 DTHGG 

+C287 DT DG G + C288 DTDHH + C289 DT dH + C290 dDG DG + C291 dDH DH 

+C292 dDH GG + C293 aDT D + C294 dG [D, D] G + C295 dG dG + C296 dH GVG 

+C297 dHHDH + C298 aD D G G + C299 aD DG G + C300 a// DD D + C301 dH dH 

+C302 dH G DG + C303 H DG G + C304 dT T + C305 dT DH + C306 dT DH + C307 dT G G 

TC308 dT H H -\- C309 G DG G DG + C310 a^G G + C311 a^D DC312 d^DH + C313 a^T (^2) + ■ ■ ■, 


87 






where the coefficients are 


Cl 

C3 

C 5 

C 7 

cg 

C 12 

Cl5 

Cl7 

Cl9 

C 22 

C 25 

C 27 

C 29 

C 32 

C 33 

C 34 

C 35 

C 36 


4k{k-N)N 
{2 + k + Ny' 
8k N 

~{2 + k + Ny'' 


8k N 

' {2 +k + N)^ 

8k N 

(2 +A; + iV)2’ 


A{2k + k^ + 2N + Ak N + N'^) 

(2 + A: + A^)2 ’ " 

4(2A: + - 2iV + 2A; iV - ^ 2A; N^) 

(2 + A: + N)^ ^ 


4(A; + iV) 

(2 + A; + iV)2’ “ 

4(A: + + 2A: A^) 

(2 + A; + Ar)2 ’ 

4(1 +A: + 2Ar) 

(2 + A: + A^) ’ ' 

4(A; + A^ + 2A; A^) 

(2 + A; + Ar)3 ’ 

4 

(2 +A; +Ar)2’ “ 

4(1 + 3A^ + 2A:A^) 

(2 + A: + Ar)2 ’ 

4(A; + A^ + 2A; A^) 


4(-2A: - A:^ + 2Ar + 2A: AT + 2eN + N^) 
(2 + A; + N)^ ^ 

4(A: - N) 

“ “(2 + A; + Ar)2’ 

4(A: + A^ + 2A: A^) 

“ (2 + A: + Ar)2 ’ 

4(A: - N) 


Ci4 — 


(2 +A: +A^)2’ 


C 16 — — 


C 18 — 


4(A:-A^) ^ 4(A: + A^ + 2A: A^) 

“ (2 + A: + A^) ’ “ (2 + A: + Ar)2 ’ 

4(A: +A^) _ 4(A:- A^) 

“ “(2 +A: +A^)2’ “ (2 +A: +A^)2’ 

4(1 +A:) 

(2 + A: + A^)2’ 

4(2 + 2A; + A;2 + 4Ar + A: AT + 2N^) 

^ ~ (2 + A; + Nf ’ 

A{k-N) ^ A{l + k + 2N) 

“(2 +A: +A^)2’ “ (2 + A: + A^)2 ’ 

4(1 + 2A; + Ar) ^ 4(1+ A^) 

“ (2 + A: + A^) ’ “ “(2 +A; +Ar)2’ 

4 


(2 + A; + Ar)3 ’ (2 + A: + Ar)2’ 


4(A: - N) 

{2 + k + Ny' 


C 28 — —■ 


4(1 + 2A: +A^) 

■ (2 + A; + Ar)2 ’ 


4(1 + 3A; + 2A:A^) 


C 31 — 2, 


4(2 + 4A; + 2A:2 + 2A^ + A:Ar +A^2^ ^ _ 4(1 + 3A; + 2A: A^) ^ 

(2 + A; + Ar)3 ’ “ (2 + A: + A^)2 ’ ^ 

(60 + 77k + 22k^ + 121Ar + 115A: N + 20A;2A^ + 79N‘^ + 42A: N'^ + 16A^3) 

(2 + A ^)(2 + A : + A ^)2 ’ 

(20 + 24A; + 7^ + 22N + Uk N + 5N^) 

(2 + A; + NY ’ 

-7 - ^ , -77t^2(-28 - 37k - I2k^ - 65N - 48k N - 7k^N - 44N‘^ 

{2 + N){2 + k + Nf ^ 

10kN‘^ + k‘^N‘^ - 9N^ + 3k N^), 

4{l + k + N) 

~{2 + k + Ny' 

(20 + 31A; + 10A;2 + 35A^ + 41A: A^ + 8k‘^N + 21 A ^2 ^ ^ 4 ^ ^2 ^ 4jy3) 

(2 +Ar)(2 +A: +A^)3 ’ 



C37 

C38 

C39 

C41 

C42 

C43 

C45 

C46 

C47 

C48 

C49 

Cso 

C51 

C52 

C53 

C54 

C55 

C57 

C58 


2(32 + 40A: + 12P + 40iV + 25A: 

(2 +A^)(2 +A; + iV)3 ’ 

2(8 + llA: + 4P + 2bN + 2?,kN + bk'^N + 21A^2 ^ ^2 ^ 

(2 + iV)(2 +A: +A^)4 ’ 

2(32 + 55A: +18P+ 41iV + 35A:A^ +^ 2(8 + 3A; + 5A^) 

(2 +A^)(2 +A; + iV)4 ’ “ (2 + A: + iV)3 ’ 

2(8 + llA; + 4P + 25iV + 23A: + 5k^N + 21Ar2 + lOA; + 5N^) 

(2 +A^)(2 +A: +A^)4 ’ 

(52 + 47A: + 18A;2 + 99A^ + 61A; A^ + Uk'^N + 57+ 20k + lOA^^) 

(2 +A^)(2 +A; +A^)3 ’ 

2(4 + A; + 3N) ^ 2(24 + 36k + I2k^ + 32N + 23kN + 9N^) 

~ {2 +k + N)^ ’ “ (2 +A^)(2 +A: +A^)3 ’ 

(20 + 25k + 6k‘^ + 21N + 15k N + 5N^) 

(2 +A^)(2 +A; +A^)2 ’ 

2{-5k - 4A:2 + 13Ar + HA; A^ + PN + 13N^ + 8k N'^ + 3N^) 

(2 +Ar)(2 +A; +A^)3 ’ 

2{3k + 5N +15kN + 3k‘^N + 5N^ + 8k + N^) 

(2 +Ar)(2 +A; +A^)3 ’ 

2(8 + 17A; + 6P + llA^ + HA; A^ + 3N^) 

(2 +A^)(2 +A; +A^)3 ’ 

2(20 + 21A; + 6k‘^ + 25N + 13k N + 7N^) 

(2 +Ar)(2 +A; +A^)3 ’ 

2(12 + 5A: + 25N + 2Ak N + 9k^N + lOA^^ + 14A: + 3k^N^ + 3N^ + k N^) 

(2 +A^)(2 +A; +Ar)3 ’ 

2(10 + 7A; + 7A^) 

(2 + A; + A^)2 ’ 

(20 + 35k + 14A;2 + 47Ar + 67A; A^ + 22k‘^N + 31N^ + 30k + 6k‘^N‘^ + 6N^ + 2k N^) 

(2 +Ar)(2 +A; +A^)4 

-- ,,,, ^ , -^2(60 + 109A: + 66A;2 + 14A;^ + 129Ar + 177A ;N + 68k‘^N + 7k^N 

{2 + N){2 + k + NY ^ 

105 A^^ + 102A; + 19A;^ A^^ + 38N^ + 21kN^ + 5NY , 

2(28 + 35k + 10A;2 + 51Ar + 47A; A^ + 8k‘^N + OlA^^ + 16A; + OA^^) 

(2 +A^)(2 +A; +Ar)4 ’ 

4(1 + 2A; + A^) ^ 2(20 + 32A; + 12A;2 + 22A^ + 21A;A^ + 5A^2) 

~ (2 + A; + A^)2 ’ “ (2 +A^)(2 +A; +A^)2 ’ 

(20 + 19A; + 6A;2 + 31A^ + HA; A^ + 2k‘^N + 15A^2 _ pp2 _ 2].2pp2 ^ - 6k 

(2 +A^)(2 +A; +A^)4 ’ 

2(l + Ar)(12 + 19A; + 6A;2 + 15Ar + 12A;A^ + 4Ar2) ^ 4(1 + A; + 2Ar) 

(2 +Ar)(2 +A; +Ar)4 ’ “ (2 + A; + A^)2 ’ 
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Ceo 

Cei 

C62 

C63 

C66 

C69 

C72 

C 75 

C78 

Csi 

C84 

C86 

C87 

C88 

C89 

C90 

C91 

C92 

C93 


(20 + 7k- 2k^ + 59iV + 29A; iV + 2k^N + 45N^ + Uk + lON^) 

(2 +A^)(2 +A; + iV)3 ’ 

(68 + 75k + 22k‘^ + 95N + 61k N + 2k^N + 29N^ + 8k N^) 

(2 +A^)(2 +A; +A^)3 ’ 

{-2k - 2k‘^ + 18A^ + 22A: + 5k^N + 20A^2 ^ ^4^ ^2 ^ 

(2 + iV)(2 +A: +A^)2 ’ 

4(1 + A:)(1 +A^) ^ 4(1 + A:)(l + Ar) 

(2 + A: + A^)2 ’ ^64-2, C65- ^2 + k + Ny ’ 

4 ^ _ A{k-N) ^ _ 4 

“(2 +A: +Ar)2’ “ (2 +A: +A^)3’ “ (2 +A: +A^)2’ 

4(A: - A^) ^ 4(2 + AT) ^ _ 4 

“(2 +A: +Ar)3’ “ “(2 +A; +A^)2’ “ (2 +A; +Ar)2’ 

4 ^ _ 4 ^ _ 4(A;-A^) 

“(2 +A: +Ar)2’ “ (2 + A: + A^) ’ “ (2 +A: +A^)^’ 

4(A:-A^) ^ 8 „ _ 4 

“(2 +A: +Ar)2’ “ “(2 +A; +A^)2’ “ (2 + A; + A^) ’ 

4(1 + A;)(1 +A^) ^ 4(2 + 2A; + A;2 + 2A^ + A^2) ^ 4 

(2 + A; + A^)3 ’ “ (2 + A: + N)^ ’ “ (2 + A: + A^) ’ 

4(1 +A;)(l +A^) ^ 4(/c + A^) ^ _ 4(2 + A;) 

(2 + A; + A^)3 ’ “ “(2 +A; +A^)2’ “ (2 +A; +Ar)2’ 

_J{k-J^ ^ 

{2 + k + N)^ ’ 

(60 + 77k + 22k^ + 121N + 115kN + 20k^N + 79N^ + A2k + 16Ar3) 

(2 +Ar)(2 +A: +A^)2 ’ 

(4 + 7A: + 2A;2 + 19A^ + 21A: A^ + 4A:2A^ + ITA^^ ^ ^2 ^ 4jy3) 

(2 +A^)(2 +A; +A^)3 ’ 

(-8 + 7A: + 2^ -7N + 21kN + Ak^N - N'^ + 10k N^) 

(2 +A^)(2 +A: +A^)3 ’ 

(18 + 21k + 6k‘^ + 22N + 13k N + 6N^) 

(2 +A^)(2 +A; +A^)3 ’ 

(24 + 17A; - llA:^ - 6k^ + 59N + A6k N + k^N + 45Ar2 + 23k + 10Ar3) 

(2 +A^)(2 +A; +Ar)4 ’ 

(32 + 55k + 18A;2 + 41Ar + 35A; A^ + llA^^^ 

{2 + N){2 + k + N)* ’ 

(32 + 55k + 18A;2 + 41A^ + 35A: A^ + llA^^) 

(2 +Ar)(2 +A: +A^)4 ’ 

2(1+ A^) ^ 4(1 + A:)(l + Ar) 

(2 + A: + Ar)3’ (2 + A: + Ar)4 ’ 
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C95 

C96 

C98 

C99 

ClOO 

ClOl 

Cl02 

Cl03 

Cl05 

Cl07 

Cl08 

Cl09 

Clio 

Cm 

Cll2 

Cll4 

Cue 

Cll7 

Cll8 


(32 + 27k + 10A;2 + 69A^ + 35A: iV + 8k^N + 51N^ + I2k + 12A^3) 

{2 + N){2 + k + N)^ ’ 

(5 + 2A; + 3A^) ^ _ 2(26 + 25A: + 6P + 30A^ + 15A: 

“ (2 + A; + A^)3 ’ “ (2 +A^)(2 +A; +A^)3 ’ 

(8 + 3A: + 2k^ + 33A^ + 15A: iV + 4PN + 31N^ + 8k + 8N^) 

(2 +A^)(2 +A; + iV)4 ’ 

(32 + 55k + 18A;2 + 41iV + 35A; iV + 

(2 + iV)(2 +A; + iV)4 ’ 

(8 + 27k + lOP + 41iV + 64A: + 14PA^ + 38N^ + 29k + 9N^) 

(2 +Ar)(2 +A: +A^)4 ’ 

2(8 + 17A: + 6P + llA^ + HA; A^ + 3A^2) 

(2 +A^)(2 +A: +A^)3 ’ 

(36 + 29k + 6P + 41A^ + 17A: A^ + llA^^) 

(2 +Ar)(2 +A: +A^)2 ’ 

(13/c + 6/c2 + 3A^ + 9/cA^ +Ar2) ^ 4{k - N) 

(2 +A^)(2 +A; +Ar)3 ’ “ (2 +A: +A^)3’ 

(36 + 21A: + 6P + 49A^ + 13A:A^ + 15Ar2) ^ _ 4 

(2 +Ar)(2 +A: +A^)3 ’ “ (2 +A; +Ar)2’ 

(13/c + 6P + 3N + 9kN + N^) 

(2 +A^)(2 +A: +A^)3 ’ 

(-48 - 53k - 14P - 35Ar - 29k N - A^N + 3N^ + AN^) 

(2 +A^)(2 +A; +Ar)3 ’ 

2(1 + A;)(5 + 2A; + 3A^) 

(2 + A; + Ny ’ 

(20 + 31A: + 10A;2 + 35Ar + 41A; A^ + 8k‘^N + 21N^ + 14A: + AN^) 

(2 +Ar)(2 +A; +Ar)4 ’ 

(20 + 31A; + 10A;2 + 35A^ + 41A: A^ + 8k^N + 21N^ + lAk + AN^) 

(2 +Ar)(2 +A: +A^)4 ’ 

4(1 +A:)(l +A^) ^ _(5 + 2A; + 3A^) 

(2 + A: + A^)3 ’ “ (2 + A; + Ar)2 ’ 

2 ^ (18 + 21A; + 6A:2 + 22Ar + 13A;A^ + 6Ar2) 

(2 + A; + AT) ’ “ (2 +A^)(2 +A; +A^)2 ’ 

(20 + lOA: - 13A;2 - 6k^ + AON + 25k N - 3k^N + 28N^ + 13k + 6N^) 

(2 +Ar)(2 +A: +Ar)3 ’ 

(20 + 5A; - 2k^ + 29N - 3k N - Ak^N + 13Ar2 - 4A; A^^ ^ 2N^) 

{2 + N){2 + k + N)* ’ 

(52 + 89k + 56A;2 + 12A:3 + 89N + 97kN + 30k^N + A7N^ + 2Ak + 8N^) 

(2 +Ar)(2 +A: +A^)4 
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Cll9 

Cl20 

Cl21 

Cl22 

Cl23 

Cl24 

Cl25 

Cl26 

Cl27 

Cl28 

Cl30 

Cl31 

Cl32 

Cl33 

Cl34 

Cl35 

Cl36 

Cl37 


(16 + Ilk + 2P + 45iV + 27kN + Ak^N + SSiV^ + 12A; 

(2 +A^)(2 +A: +A^)3 ’ 

(16 + llA: + 2P + 45A^ + 27A: + Ak^N + 35A^2 ^ 12 ^ ^2 ^ gjyS) 

(2 +Ar)(2 +A: +A^)3 ’ 

(16 + 21A: + 6P + 19A^ + 13A: A^ + 5N^) 

(2 +A^)(2 +A: +A^)3 ’ 

(36 + 29k + 6P + 41Ar + 17A: A^ + llA^^) 

(2 +A^)(2 +A: +A^)3 ’ 

(20 + 15A: + 2P + 19A^ + 17A: A^ + Ak^N + SA^^ + Qk N'^) 

(2 +A^)(2 +A; +Ar)3 ’ 

(-12 -Ak + QN + 23kN + 6k^N + 17Ar2 + 15A; + SA^^) 

(2 +Ar)(2 +A: +A^)3 ’ 

-- ^ -^(36 + 39A: + lOA:^ + 99Ar + lOlA: N + 24A;2a^ + 73N‘^ 

58k N'^ + 8k'^N‘^ + IQN^ + 8k N^), 

- - ,,,, ^ , -^(-76 - 115k - 5Ak^ - 8k^ - 163A^ - 203/c N - 66k‘^N 

{2 + N){2 + k + 

Ak^N - 107A^2 - 1027: - 18k‘^N‘^ - 22N^ - lAk N^), 

2(1 + A^)(12 + 197; + 6k^ + 15A^ + 127 A^ + 4A^2) 

{2 + N){2 + k + N)^ ’ 

(-16-217-672-3Ar-57A^ + llAr2 + 47A^2^4Ar3) ^ 2{k - N) 

(2 +A^)(2 + 7 +Ar)4 ’ “ ~{2 + k + Nf' 

2{2 + N){2 + k + Nf ^^^^ + + 857 iV + Ak^N + 57 

27 - 8k'^N^ + 8N^ - 87 A^=^), 

1, 

(60 + 777 + 2272 + 121Ar + 1157 N + 29k^N + 79N‘^ + 427 N'^ + lOA^^) 

(2 +A^)(2 + 7 +A^)2 ’ 

(36 + 397 + 1072 + 67N + 53k N + 8eN + AIN^ + 187 + 8N^) 

(2 +Ar)(2 + 7 +A^)3 ’ 

(32 + 557 + 187^ + 41A^ + 357 A^ + llA^^) 

(2 +Ar)(2 + 7 +A^)4 ’ 

(32 + 557 + 1872 + 41Ar + 357 A^ + llA^^^ 

{2 + N){2 + k + N)^ ’ 

2(8 + 177 + 672 + IIN + llkN + 3N^) 

(2 +A^)(2 + 7 +A^)3 ’ 

(-16 - 57 + 272 - 19A^ + 37Ar + 472A^-5A^2^4^jY2^ ^ ^ (1 + A^) 

(2 +A^)(2 + 7 +A^)4 ’ “ (2 + 7 +A^)3’ 
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Cl39 

Cl40 

Cl42 

Ci44 

Cl45 

Cl46 

Cl48 

Cl50 

Cl51 

Cl52 

Ci54 

Cl55 

Cl56 

Cl57 

Cl58 

Cl59 

Cl60 

Cl61 

Cl62 


(56 + 75k + 22k‘^ + 113iV + 112k N + 20k^N + + Aik + 15N^) 

{2 + N){2 + k + N)* ’ 

2(3 + 2A: + A^) ^ _ (10 + 17A: + 6 F + 14A^ + llA; iV + 

~ {2 +k + N)^ ’ ~ (2 + iV)(2 +A: + iV)3 ’ 

2(18 + 21A: + 6k^ + 22N + 13k N + 6N^) _ 4(1 + k){l + N) 

(2 +A ^)(2 +A: +A^)3 ’ “ (2 + A: + ’ 

(72 + Q5k + k‘^ - Qk^ + 131+ 94A: A^ + 7k‘^N + SIA^^ ^ 35 ^ p^2 ^ 

(2 +Ar )(2 +A: +A^)4 ’ 

(4 + 13A: + 6A;2 + 9A^ + 9A; AT + 3N^) 

(2 +Ar )(2 +A: +A ^)2 ’ 

(13/c + 6A:2 + 3Ar + 9A;Ar +A^2) ^ 4(A; - A^) 

(2 +A ^)(2 +A: +A^)3 ’ “ (2 +A: +Ar)3’ 

4 ^ (13A; + 6A;2 + 3Ar + 9A:Ar +A^2) 

~(2 +A: +Ar) 2 ’ “ (2 +A ^)(2 +A: +A^)3 ’ 

(4 + 5A: + 6A;2 + 17A^ + 5A; A^ + 7N^) 

(2Ta0(2T¥Ta03 ’ 

(48 + 21A; - 2k^ + Q7N + 13k N - Ak^N + 29N^ + AN^) 

(2 +A ^)(2 +A; +Ar)3 ’ 

2 (l + Ar )(10 + 17A; + 6 P + 14Ar + llA:A^ + 4Ar2) ^ _ (1 + A^) 

{2 + N){2 + k + Ny ’ “ (2 +A: +A^)2’ 

(1 + A^)(20 + 36k + I 2 P + 26N + 23k N + 7Ny 
(2 +Ar )(2 +A: +Ar)3 ’ 

(20 + 57k + 48A;2 + 12k^ + 41A^ + 65A: A^ + 26k‘^N + 23N^ + 16k + AN^) 

{2 + N){2 + k + Ny ’ 

(32 + 43A: + 18A;2 + 53Ar + 43A; A^ + UPN + 35N^ + 12k + SN^ 

(2 +A ^)(2 +A; +Ar)4 ’ 

(32 + 55k + 18A;2 + 41Ar + 35A; A^ + llA^^^ 

{2 + N){2 + k + Ny ’ 

(12 + 27k + lOk^ + 19N + 35k N + 8k^N + IIN^ + 12k + 2Ny 

{2 + N){2 + k + Ny ’ 

(8 + 19A: + lOP + 17Ar + 23A: A^ + 8k‘^N + ISA^^ + 8 A: A^^ ^ 4A^3) 

(2 +A ^)(2 +A; +A^)4 ’ 

-- ,,,, ^ , -^(44 + 63k + AAk'^ + 12A;^ + 135A^ + 151k N + 72k‘^N + 12k^N 

(2 + A^)(2 + k + Ny^ 

137+ 106k + 26k‘^N^ + 56N^ + 22k + 8Ny , 

(16 + 27k + 10A;2 + 29N + 35kN + 8k‘^N + lOA^^ + 12A: + 4A^3) 

(2 +Ar )(2 +A; +Ar)3 ’ 

(16 + 27k + 10A;2 + 29N + 35kN + 8k‘^N + lOA^^ ^ 12 k + AN^ 

(2 +Ar )(2 +A: +A^)3 ’ 
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Cl63 

Cl64 

Cl65 

Cl66 

Cl67 

Cl69 

Cl 70 

Cl71 

Cl 72 

Cl 73 

Cl74 

Cl 75 

Cl 76 

Cl77 

Cl80 

Cl81 

Cl82 

Cl83 


(16 + 2lk + Qk‘^ + 19iV + 13A: + 5N^) 

(2 +A^)(2 +A; +A^)3 ’ 

(4 + 13A; + 6P + 9A^ + 9A; + 3N^) 

{2 + N){2 + k + N)^ ’ 

(20 + 4:7k + 18A;2 + 51A^ + 65A: A^ + 12A;2A^ + 37 + 22k + 8N^) 

{2 + N){2 + k + Ny ’ 

(8 + 13A; + 6P + 27N + 35k N + UPN + 29N^ + 18A: + 8N^) 

(2 +Ar)(2 +A: +A^)3 ’ 

(10 +17A: + 6P + 14A^ +11A:A^ + 4A^2) ^ 2 

(2 +A^)(2 +A: +A^)2 ’ “ (2 + A: + A^) ’ 

(20 + 31A: + 10A;2 + 35Ar + 41A; A^ + 8k^N + 21Ar2 + 14A: + 4N^) 

{2 + N){2 + k + N)^ ’ 

(20 + 31A; + 10A;2 + 35A^ + 41A: A^ + 8k^N + 21 A ^2 ^ ^ 4 ^ ^2 ^ 4jy3) 

(2 +Ar)(2 +A: +A^)4 ’ 

4(1 + A:)(1 +A^) 

(2 + A: + A^)3 ’ 

(52 + 34A; - OA;^ - 6k^ + 96N + 53k N - k^N + 60A^2 ^ 2IA: + 12N^) 

(2 +A^)(2 +A; +A^)3 ’ 

— - ^ -^(-4 + ‘25k + Uk'^ - 19N + 43k N + 20k‘^N - 17N‘^ + 30k N‘^ 

(2 + iV j (2 + K + iV j 

8k'^N‘^ -4N^ + 8k N^), 

2(28 + 35k + lOA:^ + 51Ar + 47A; A^ + 8k‘^N + 31Ar2 ^ j^2 ^ g^3) 

{2 + N){2 + k + NY ’ 

2{k-N) 

{2 + k + NY' 

— -—^^-7t(-60 - 25k + 2k‘^ - 93N + l3kN + 20k^N - 47N^ + 30A: 

2{2 + N){2 + k + Nf^ 

8k‘^N^ -8N^ + 8k N^), 

9 ^ 3 ^ (k-N) 

40’ “ 2’ “ 10(2 +A; + AT)’ 

(60 + 77k + 22k‘^ + 121Ar + 115A: N + 20PN + 79N^ + 42k + lOA^^) 

8(2 +Ar)(2 +A: +A^)2 ’ 

{-k + N) (60 + 77k + 22^ + 121A^ + 115A; A^ + 20k‘^N + 79N‘^ + 42A; + lOA^^) 

6(2 +Ar)(2 +A; +Ar)3 ’ 

(60 + 77k + 22A;2 + 121Ar + 115A: N + 20A;2A^ + 79N‘^ + 42A: N‘^ + lOA^^) 

4(2 +Ar)(2 +A: +A^)2 ’ 

3(60 + 77k + 22k‘^ + 121A^ + 115A: A^ + 20A:2A^ + 79N^ + 42A; + lOA^^) 

2(2 +Ar)(2 +A: +Ar)2 ’ 
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Ci84 

Cl85 

Cl86 

Cl87 

Cl88 

Cl89 

Cl90 

Cl91 

Cl92 

Cl93 

Cl94 

Cl95 

Cl96 

Cl97 

Cl98 

Cl99 

C 2 OO 

C 20 I 

C 202 


(32 + 55A; + 18k‘^ + 41N + 35k N + IIN^) 

{2 + N){2 + k + N)* ’ 

{5k + 2k^ + 5N + UkN + A^N + 7N^ + 7kN‘^ + 2N^) 

(2 +A^)(2 +A; +A^)3 ’ 

(40 + 65k + 48A;2 + 12k^ + 83N + 103k N + 38PiV + 57+ 38k + 12N^) 

{2 + N){2 + k + N)* ’ 

(32 + 55k + 18A;2 + 41iV + 35A; iV + 

{2 + N){2 + k + N)^ ’ 

(1 + k){l + N){32 + 55k + 18P + 41iV + 35A;iV + 

{2 + N){2 + k + Ny ’ 

2(32 + 55k + 18P + 41iV + 35A: 

(2 +A^)(2 +A; + iV)4 ’ 

(16 + 21A: + 6P + 19A^ + uk N + 5Ny 
2(2 + iV)(2 +A: +A^)3 ’ 

(32 + 52k + 3P - 6k^ + 92N + lUk N + UPN + 75N^ + 52k + 17Ny 

2(2 + iV)(2 +A: +A^)4 ’ 

(1 + A:)(32 + 55k + 18P + 41iV + 35A;iV + 

(2 +A^)(2 +A; +A^)5 ’ 

(2 + 2A: + P + 2A^ + (32 + 55A: + 18P + 41iV + 35A: + llA^^) 

(2 +Ar)(2 +A: +A^)6 ’ 

(1 + A^)(32 + 55k + 18P + 41Ar + 35A: A^ + 

{2 + N){2 + k + Ny ’ 

(1 + k){l + N){32 + 55k + 18P + 41Ar + 35A; A^ + 

{2 + N){2 + k + Ny ’ 

(1 + A^) (36 + 81A: + 82P + 2Ak^ + 57N + 91k N + A8k^N + 27+ 22k + AN^ 

{2 + N){2 + k + Ny 
2(3 + 15A: + 6P + TA^ + llA; A^ + 2Ny 
{2 + k + Ny ’ 

(13A: + 6A:2 + 3Ar + 9A: A^ + 

2(2 + A ^)(2 + A : + A ^)3 ’ 

(1 + A^)(32 + 55k + 18P + 41Ar + 35A: A^ + llA^^) 

{2 + N){2 + k + Ny ’ 

(1 + A:)(32 + 55k + 18P + 41Ar + 35A; A^ + 

(2 +A^)(2 +A; +A^)5 ’ 

----^-7r(-40 - 27k + lAk"^ + 8k^ - 97N -A9kN + 29k‘^N + 10A:=^A^ 

(2 +Ar)(2 +A: +A^)5^ 

97- A3kN^ + 9k‘^N‘^ - A6N^ - 15k - 8Ny, 

(124 + 147A; + 42A;2 + ISIA^ + 9IA; A^ + 41A^2) 

2(2 +Ar)(2 +A: +A^)3 ’ 
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C203 


C204 

C205 

C206 

C207 

C209 

C210 

C211 

C212 

C213 

C214 

C215 

C216 

C217 

C218 

C219 

C220 


^(2 + A^)(2 + A; + iV)^(60 + Ulk + 122k‘^ + 32k^ + 117N + 190k N + llOk'^N 

lOk^N + 70N^ + 69k + 26k‘^N^ + 13N^ + Ak N^), 

{3 + k + 2N){32 + 55k + 18P + AIN + 35k N + 

(2 + iV)(2 +A; + iV)5 ’ 

1 

—-—--^-^(-28 - 97k - 38k‘^ - 53N - 116k N + Ak'^N + 12k^N - 30N‘^ 

2{2 + N){2 + k + 

29k + 18k‘^N^ - 5N^ + 2k N^), 

(40 + 59k + 18k‘^ + 57N + 41A: iV + 21iV2 + 2A: ^ 2N^) 

(2 + iV)(2 +A: + iV)4 ’ 

(13A: + 6A;2 + 3iV + 9A;iV +^ (16 + 21A; + eA;^ + 19iV + 13A; iV + SiV^) 

2(2 + iV)(2 +A: +A^)3 ’ “ (2(2 + A^)(2 + A; + iV)3) 

(-32 - 116A: - 113^2 _ 3q^3 _ 2SN - 86k N - 51k‘^N + 7N^ - Ak + 5N^) 

2(2 +A^)(2 +A; + iV)4 ’ 

(1 + iV)(32 + 55k + 18A;2 + 41A^ + 35A: + llA^^) 

(2 +A^)(2 +A; +Ar)5 ’ 

(1 + A;)(32 + 55k + 18k‘^ + AIN + 35k N + llA^^) 

(2 +Ar)(2 +A: +A^)5 ’ 

2(26 + 77k + 56k^ + 12k^ + 36N + 66k N + 2Ak^N + lOA^^ ^ 

(2 +Ar)(2 +A: +A^)4 ’ 

(-4 - 21k -6k‘^ - N-13kN + N'^) 

2(2 +Ar)(2 +A: +A^)3 ’ 

--—---^(24 + 71A: + 59k‘^ + lAk^ + 53A^ + 121A; N + 7Ak‘^N + 10A:=^Ar 

(2 + iV j (2 + K + iV j 

20A^^ + 45A: N"^ + 19k‘^N^ - 9N^ - k N^ - AN^), 

(16 + 21A: + 6k‘^ + 19A^ + 13A: A^ + 5N‘^) 

2(2 +Ar)(2 +A: +A^)2 ’ 

--—-^(56 + 21A: - 25k^ - 10A:=^ + 119A^ + 7A; A^ - 60PN - lAk^N 

{2 + N){2 + k + Ny^ 

106N^ + 3kN‘^- 23k‘^N^ + A7N^ + 5k N^ + 8N^), 

(20 + 21A; + 6k‘^ + 25N + 13k N + 7N^) 

2(2 +A^)(2 +A: +A^)3 ’ 

(64 + 136A: + 61A:2 + 6k^ + 88N + 104A: N + 15A;2A^ + 27 N^ + lOA; N^ + N^) 

2(2 +Ar)(2 +A; +Ar)4 ’ 

(32 + 55k + 18A;2 + 41A^ + 35A: A^ + llA^^) 

(2 +Ar)(2 +A: +A^)4 ’ 

{-k + Ar)(32 + 55k + 18A;2 + 41A^ + 35A: A^ + llA^^) 

(2 +Ar)(2 +A: +A^)5 ’ 
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C221 


C222 

C223 

C224 

C225 

C226 

C227 

C228 

C229 

C230 

C231 

C232 

C233 

C234 

C235 

C236 

C237 

C238 


(32 + 55A: + 18k^ + AIN + 35k N + IIN^) 

{2 + N){2 + k + N)* ’ 

{-k + N){32 + 55k + ISk"^ + AIN + 35k N + IIN'^) 

{2 + N){2 + k + N)^ ’ 

(16 + A7k + 5P - QP + AIN + Q2k N + 3k‘^N + 29N^ + 21k N^ + QN^) 

{2 + N){2 + k + N)^ ’ 

(32 + 55k + 18A;2 + 41iV + 35A; iV + 

(2 + iV)(2 +A; + iV)4 ’ 

(32 + 55k + 18A;2 + 41A^ + 35A: iV + 

(2 + iV)(2 +A: +’ 

(16 + 21A: + 6P + 19A^ + uk N + 5N‘^) 

(2 + A ^)(2 + A : + A ^)3 ’ 

(4 - 9A; - 19k^ - 6k^ + 35N + 23kN - 3PiV + 36iV2 + 18A; N^ + 9N^) 

(2 + iV)(2 +A: +’ 

(36 + 23k - 11A;2 - 6k^ + 83N + 55k N + k'^N + 60A^2 ^ 25k N^ + 13A^3) 

{2 + N){2 + k + NY ’ 

(32 + 55k + 18A;2 + 41A^ + 35A: iV + lliV^) 

(2 + iV)(2 +A: +’ 

(12 + 21A: + 6P + 13A^ + 13A: + 3N^) 

(2 +A^)(2 +A: +A^)3 ’ 

1 

--—-;-^(-16 - 41A; - 3Ak‘^ - 8k^ - 31iV - 81A; iV - 59A:2iV - 10A;^A^ 

(2 + iV)(2 +A: + 

5N^ - 33k N^ - 19k‘^N^ + 12A^=^ + k N^ + AN^), 

- - ,,,, ^ , -^(-32 - 34A; - 24A:^ - 21^;^ - 6k^ - llOiV - 66k N + 5k^N 

{2 + N){2 + k + N)^^ 

k^N - ISOiV^ - 73k N'^ + 5k'^N‘^ - 87N^ - 29k N^ - 17N^), 

(4 + 13A: + 6A;2 + 9A^ + 9A; iV + 3N‘^) 

(2 + iV)(2 +A: +A^)3 ’ 

(20 + 2lk + 6P + 25N + l3kN + 7N^) 

(2(2 +A^)(2 + A: +A^)3) ’ 

(52 + 63k + 18A;2 + 63iV + 39A; iV + ITA^^) 

(2 + iV)(2 +A; + iV)3 ’ 

--—-7t(-16 - 73k - 66P - 16k^ + N -97kN- 83k^N - lAk^N 

{2 + N){2 + k + Nf^ 

A3N‘^ - 25k N^ - 23k‘^N‘^ + 36N^ + 5k N^ + 8N^), 

(36 + 29k + 6P + 41A^ + 17A: + llA^^) 

(2 +Ar)(2 +A: +A^)3 ’ 

(84A: + 105/c^ + 30A;^ + 44A^ + 164/c N + 83k'^N + 51A^^ + 66A: N"^ + 13A^^) 

2(2 +A^)(2 +A; +Ar)4 ’ 
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C239 


C240 

C241 

C242 

C243 

C244 

C245 

C246 

C247 

C248 

C249 

C250 

C251 

C252 

C253 


(-16 - 63A: - 52p - I2k^ - 25N - 40k N - lOk'^N - 4N^ + 3k + N^) 

{2 + N){2 + k + N)* ’ 

(1 + ^^) 

(2 +A: + iV)2’ 

— -— - -^(200 + 296k + Ulk"^ + 22k^ + 460A^ + 420fc N + 65k‘^N 

2ii2i 7V ] i2i rC i V J 

12A:^A^ + 375N^ + 120A; - 74k‘^N‘^ - 16k^N^ + 129A^^ - 42k - 36k‘^N^ 

16N^ - 16k N^), 

{-5k -2e + 5N + 3kN + 2k‘^N + 7N^ + 4kN^ + 2N^) 

(2 + iV)(2 +A; + iV)3 ’ 

2(18 + 21A: + 6k‘^ + 24A^ + 13A: iV + 9N'^ + N^) 

(2 +A^)(2 +A: +A^)3 ’ 

— - ^ ^ 

{2 7y) {2 k J5I) 

418k^N + SOk^N + 248N^ + 491k + 227k'^N^ + 20k^N‘^ + 103A^^ + 169A: 

46k‘^N^ + 16N^ + 20k N^), 

(1 + A:)(20 + 21A: + Ok"^ + 25N + 13kN + 7N‘^) 

2(2 +A^)(2 +A; + iV)4 ’ 

—-—^— ^(16 + 16A; + 7k^ + ISA;^ + 6k^ + 104iV + 184A: N + IISPN 

2i{2i 7V j{2i ni i V ) 

31A:^iV + 137iV2 + 173A; + 54k'^N‘^ + 59A^^ + 37k + 8iV^), 

(1 + A;)(32 + 55k + 18P + 41iV + 35A: + llA^^) 

(2 +Ar)(2 +A: +A^)5 ’ 

(1 + Ar)(32 + 55k + 18A;2 + 41A^ + 35A: A^ + llA^^) 

(2 +A^)(2 +A; +Ar)5 ’ 

{7k + 2A;2 + 9jv + 21A: A^ + 4PA^ + 9N^ + lOA; + 2N^) 

(2 +A^)(2 +A: +A^)4 ’ 

(1 + A;) (1 + A^) (4 + 7A: + 2A;2 + 19A^ + 21 A; A^ + 4A;2 A^ + 17Ar2 + lOA: N‘^ + 4A^3) 

(2 +A^)(2 +A: +A^)6 ’ 

--—-r77(-28 - 53k - 27P + k^ + 2k* - 57N - 101k N - 37PN 

{2 + N){2 + k + 

llk^N + 4A;^A^ - 32N^ - 76k - 32k‘^N^ + 2k^N^ + 12N^ - 18k - lOk'^N^ 

17N* + 2kN* + 4N^), 

(1 + AT) (20 + 21k + 6^ + 25N + 13k N + 7N^) 

2(2 +A^)(2 +A; +Ar)4 ’ 

-7 - ^ , -77tt(-32 - 71A: - 52k‘^ - 12k^ - 25N - 49k N - 22k‘^N 

{2 + N){2 + k + 

5N^ -2k + 4N^), 
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C254 


C255 

C256 

C257 

C258 

C259 

C260 

C261 

C262 

C263 

C264 

C265 

C266 

C267 

C268 


--—-;-^(-68 - 139/c - 125 /c2 - 57k^ - lOk^ - 183iV - 267/c N 

{2 + N){2 + k + Ny^ 

175k‘^N - QSk^N - 8k^N - 21QN^ - 19QkN^ - 68k‘^N^ - Uk^N^ - UAN^ 

7AkN^ - 6k‘^N^ - 53N^ - Uk - 8N^), 

— -—^^--(160 + 308A: + 209^;^ + 46k^ + 380A^ + 600/c N + 296k‘^N 

2{2 + N){2 + k + Nf^ 

38k^N + 359N^ + AUk + lllPN^ + 156A^^ + 98k + 25A^^), 

2(16 + 21A: + 6A;2 + 19iV + 13A; iV + 5N^) 

(2 + iV)(2 +A: +A^)2 ’ 

2(8 + 17A; + 6P + lliV + llA: + 3N^) 

(2 +A^)(2 +A; +A^)3 ’ 

(16 + 27k + lOk^ + 29N + 35k N + 8k^N + 19iV2 + 12A: + AN^) 

(2 + iV)(2 +A; + iV)4 ’ 

(3 + 2A: + A^)(16 + 19A: + Qk"^ + 21N + 12k N + 6N^) 

(2 + iV)(2 +A: +’ 

(32 + 55k + 18A;2 + 41iV + 35A; iV + llA^^) 

(2 + iV)(2 +A; + iV)4 ’ 

2(16 + 21A: + 6A;2 + 19A^ + 13A: iV + 5N^) 

(2 +A^)(2 +A: +A^)3 ’ 

2(32 + 45A: + 14P + 43iV + 37A; iV + Ak^N + 17iV2 + 6A: ^ 2N^) 

(2 +Ar)(2 +A: +A^)3 ’ 

(40 + 29k + 6P + 55A^ + 17A: A^ + 25N^ + AN^) 

(2 +Ar)(2 +A: +A^)3 ’ 

~ (2 + iV)(2Vfe + iV)5 ^^ + + 110A;iV + 22eN 

122N^ + 99k + 12k^N‘^ + 65A^^ + 30A: + 12N^), 

— ^ -^(84 + 165A; + 107A;^ + 22k^ + 221N + 387k N + 21Ak^N 

3Ak^N + 230N^ + 353k + 157k‘^N^ + Wk^N'^ + 107+ I35k + 38k‘^N^ 

18N* + 16kN*), 

- -—-^(60 + 97k + 63P + lAk^ + 129N + 173k N + 82k^N + lOk^N 

{2 + N){2 + k + 

llAN^ + 117A: + 31k‘^N^ + A9N^ + 29k + 8A^^), 

--—-rT(-40 - 105/c - 8Ak^ - 20P - 115A^ - 231A: N - 139PN 

{2 + N){2 + k + Ny^ 

22pN - 105A^2 _ ;l45^ j^2 _ 49 PJY 2 _ ggjys _ 25^ - ANy, 

2(1 + Ar)(10 + 17A; + 6P + MA^ + HA: A^ + AN^ 

(2 +Ar)(2 +A: +Ar)3 ’ 
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C269 


C270 

C271 

C272 

C273 

C274 

C275 

C276 

C277 

C278 

C279 

C280 

C281 

C282 

C283 

C284 

C285 

C286 


(20 + 2lk + Qk‘^ + 25N + 13k N + 7N^) 

4(2 +A^)(2 +A: +A^)2 ’ 

(64 + 64A; + 3k‘^ - Qk^ + 96N + A8k N - 7k^N + 45iV2 + 6A: ^ 7N^) 

4{2 + N){2 + k + N)^ ’ 

{A + 7k + 2P + 19A^ + 21A: + 4PA^ + 17N^ + 10k + AN^) 

2(2 +A^)(2 +A; +A^)3 ’ 

(36 + 39k + 10A;2 + 67N + 53k N + 8k^N + 41Ar2 + ISA: + 8N^) 

2(2 +A^)(2 +A; +Ar)3 ’ 

(20 + 21A: + 6A:2 + 25N + 13k N + 7N^) 

2(2 +Ar)(2 +A: +A^)3 ’ 

(13A: + 6A:2 + 3Ar + 9A: A^ + N^) 

2(2 +A^)(2 +A: +A^)3 ’ 

(16 + 21k + 6k‘^ + 19Ar + 13A: A^ + 5N^) 

(2 +A^)(2 +A; +A^)3 ’ 

2(2 + ISA; + 21A;2 + 6k^ + 3N + 22kN + 13k‘^N + + 6k N^) 

(2 +A^)(2 +A: +A^)3 ’ 

(1 + A^) (20 + 21A: + 6k‘^ + 25N + 13k N + 7N^) 

2(2 +Ar)(2 +A: +Ar)4 ’ 

— -—^--(-144 - 24SA; - 113A:^ - 14A:^ - 320A^ - 416A: A^ - 130A:2Ar 

2(2 +A^)(2 +A; +A^)5^ 

10A:^Ar - 247A^2 - 206A: A^^ - 29k‘^N^ - 7AN^ - 26k - 7N^), 

(32 + 39k + 10A;2 + 57N + 53kN + 8k^N + 33Ar2 ^ ^2 ^ g^3) 

{2 + N){2 + k + N)^ ’ 

(1 + A;) (20 + 21A: + 6k‘^ + 25N + 13k N + 7N^) 

2(2 +A^)(2 +A: +A^)4 ’ 

(-39A; - 44A;2 - 12A:3 + 23N -17kN - 18k'^N + 29N‘^ + 6kN^ + 8N^) 

(2 +A^)(2 +A; +A^)4 ’ 

(1 + A:)(l + AT)(36 + 39k + lOA;^ + 67N + 53kN + 8k^N + 41A^^ ^ ^g^ ^2 ^ g^3) 

(2 +Ar)(2 +A: +A^)6 

— -^-7t(-160 - 34SA; - 219A:2 - 29k^ + 6k^ - 340A^ - 5AAk N 

2{2 + N){2 + k + Nf^ 

217k‘^N - 9k^N - 277- 303k - 62k‘^N^ - 107- 63k - 16N^), 

2(S + 17A; + 6A:2 + HAT + llA: A^ + 3N^) 

(2 +A^)(2 +A; +A^)3 ’ 

(16 + llA: + 2^ + 45A^ + 27A: A^ + Ak^N + 35A^2 ^ 12 k N‘^ + 8N^) 

(2 +Ar)(2 +A: +A^)4 ’ 

(32 + 55k + 18A;2 + 41A^ + 35A: A^ + llA^^) 

(2 +Ar)(2 +A: +A^)4 ’ 
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C287 


C288 

C289 

C290 

C291 

C292 

C293 

C294 

C295 

C296 

C297 

C298 

C299 

C300 

C301 

C302 

C303 


2(16 + 21A: + 6A;2 + 19A^ + 13A: iV + 5N^) 

(2 +A^)(2 +A: +A^)3 ’ 

(48 + 105A; + 64P + 12k^ + 63iV + 105A: N + Sik^N + 23N^ + 2Ak + 2N^) 

{2 + N){2 + k + N)^ 

2(32 + 37k + lOP + 51iV + 33A: + 2pN + 25N^ + 6k + 4N^) 

(2 + iV)(2 +A; + iV)3 ’ 

(40 + 127A: + 102^2 ^ 24P + 53iV + 123A: N + 52k‘^N + ISA^^ ^ 24A: N^) 

(2 +A^)(2 +A; + iV)3 ’ 


1 

(2 +A^)(2 +A: + 


(1 + iV) (4 + 73A: + 73k‘^ + 18P + 29N + 190k N + 141 


24A:^Ar + 31A^2 + 131A: + bAk'^N^ + 8N^ + 2Ak N^), 


- -—-;-^(-60 - 149/c - 113A:2 - 26k^ - UIN - 2Alk N - ll2k‘^N 

{2 + N){2 + k + 

lOk^N - 12AN^ - 137k - 31k‘^N^ - SIA^^ - 29k - 8N^), 


2{l + k){5 + 2k + 3N) 

(2 + A; + Nf ’ 

(-64 - 96k - 45A:2 - 6k^ - 128N - 128k N - 31k^N - 83N‘^ - A2k N‘^ - 17N^) 

4(2 +A^)(2 +A: +A^)3 

—-—^-—(-144A; - 156A:2 - 27k^ + 6k^ - 16N - 296k N - 217k‘^N 

4{2 + N){2 + k + 

23k^N - 76N^ - 261k - 93k‘^N^ - 71N^ - 81k - 17N^), 


(88 + 193A; + 122A;2 + 24A:3 + 139A^ + 185A; N + 56k‘^N + 61A^2 ^ gg^ ^2 ^ gjyS) 

(2 +Ar)(2 +A: +A^)4 

(1 + A;) (-4 + 3A: + 2^ + 3N + 41k N + 16k‘^N + 13Ar2 + 26k + 4N^) 

(2 +A^)(2 +A: +A^)5 ’ 

(3 + 2A: + A^)(32 + 55k + 18k^ + 41N + 35k N + llA^^^ 

(2 +Ar)(2 +A; +Ar)5 ’ 

(12 + 27k + 10A;2 + 19Ar + 35A; A^ + 8PN + IIN^ + 12k + 2N^) 

{2 + N){2 + k + N)^ ’ 

1 

--—-;-^(-100 - 223k - 147A:^ - 30A;3 - 207A^ - 358k N - 177k‘^N 

{2 + N){2 + k + 

24k^N - 153- 175k - 48k^N^ - 44N^ - 22k - 4N^), 


— - ^ -^2(-48 - 61A: - 18A;2 - 75N -57kN + 7k‘^N + 6k^N - 37N‘^ 

9k + 9k‘^N‘^ -6N^ + k N^), 

(8 + 53k + 22^ + 15A^ + 53A: A^ + 8eN + 5N^ + 12k N^) 

(2 +A^)(2 +A; +A^)4 ’ 

(52 + 89k + 56A;2 + 12A;3 + 89N + 97kN + 30k‘^N + 47+ 24k + 8N^) 

(2 +Ar)(2 +A; +Ar)4 ’ 
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C304 


C305 

C306 

C307 

C308 

C309 

C310 

C311 

C312 


C313 


3{—k + A^)(16 + 21k + 6/c^ + 19A^ + 13k N + 5N‘^) 

2{2 + N){2 + k + Ny ’ 

— -—--^(36fc + 49fc2 + 14P + 2SN + 156^ N + Ulk'^N + 28k^N 

19N^ + 108k + 58k‘^N^ - 7N^ + Uk - 4iV^), 

— -—^^- —(-68k - 81k'^ - 22P + 4iV - 172k N - 165k^N - 32k^N 

2{2 + N){2 + k + 

29- lOOA: - 62k‘^N^ + 31N^ - 10k + 8A^^), 

(fc + A^)(32 + 55k + 18A;2 + 41N + 35k N + 

(2(2 +A^)(2 +A; +A^)4) ’ 

(-A: + A^)(32 + 55k + 18fc2 + 41A^ + 35A; 

{2{2 + N){2 + k + N)*) ’ 

(32 + 55k + 18A;2 + 41N + 35k N + 

{2 + N){2 + k + N)^ ’ 

(1 + A^)(-60 - 51k + 3P + 6k^ - 67N - 18k N + 13k‘^N - 17N‘^ + 7k N"^) 

(2 +A^)(2 +A: +’ 

— -—--;-^(-68 - 175k - 131k^ - 30P - 107A^ - 156k N - 31k‘^N 

2{2 + N){2 + k + 

12k^N - AIN^ - 17k + 18k‘^N‘^ - AN^ + 2k N ^), 

— -^--(120 + 268k + 181^2 + 38k^ + 224iV + 384fc N + 181A;2A^ 

2{2 + N){2 + k + NY^ 

20k^N + 163A^2 + 220k + 82k^N^ + 8k^N^ + 57+ 66k + 20k^N^ 

8N^ + 8kNY, 

(—1 + k A^)(16 + 21k + 6k‘^ + 19A^ + 13k N + 5iV^) 

(2 + iV)(2 +A: +A^)3 ' 


Appendix G.6 The OPEs between the M = 2 higher spin-| currents 

and the J\f = 2 higher spin-2 current 

The remaining OPE in the section 6 between the Af = 2 higher spin-| currents and the Af = 2 
higher spin-2 current with fl6.9p can be summarized by 


/ 


{Zj)W^^\Z2) = 


^ 12^*12 „ . „ X 1 


V 

C 3-3 DG± + c±4 H G± 


— -C±1 Gj-(Z2) H-^ C±2 Gj-(Z2) 

^12 ^12 


6^12 
2^12 
S12O12 


(^ 2 ) + 


1712 

^12 


c ±5 DG± + c ±6 H G± 


{Z 2 


73 

2i2 


c ±7 \D 1 iy\G± + c ±8 H DG± + c±g H H G± + cj -10 H DG± + c±ii T G± 
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+c±i2 DH G± + c±i3 DH G± + c±i 4 dG± {Z2) 

H—^ cj-15 [D, 'D\G±. + c±iQ H DG± + c±n H H G± + Cj-ig H DG± + c±ig T G± 

^12 I 

+c±2o DH G± + c±2i DH G± + c±22 dG± (Z2) 

H—^ c ±23 dDG± + c ±24 DG± G- + c ±25 H [D, D]G± + c ±26 H H G± + c ±27 H DH G± 
^12 I 

+c ±28 HDHG± + c ±29 H aG± + c ±30 T DG± + C ±31 THG± + c±32DH DG± 

+C±33DH DG± + C±34 DT G± + C±35 OH G± (Z2) 

c±36 dDG± + c±37 G'+ DG± G_ + c±38 HHDG± + c±39 ^ ^]G± + c±4o H DH G± 

^12 L 

+c±4i H dG± + c ±42 T DG± + cj-43 T H G± + cj-44 DH DG± + cj-45 DH H G± 

+c ±46 -DT" G± + cj-47 DH DG± + C4-48 Gj- (-^2) 


+ C±50 


+ c±5i G+ DG± DG— + c±52 G_|_ [Z), ZJ|Gj- G_ 


^12 L yd) J \ yd) J 

+c±53 ^G+ G± ;DG_ + c±54 H dDG± + c±55 H G+ :DG± G_ + c±56 HH[D,^G± 
+c±57 HHDHG± + c±58 H H dG± + c±59 H DH DG± + c±6o HDHHG± 


+c±6i H DH DG± + c±62 HdHG± + c±63 H dDG± + c±64 H G+ DG± G_ 

+Cj-g5 H DH DG± + Cj-gg T [D, Z)]Gj- + c±g7 T" H DG± + cj-gg T H H G± + cj-gg T" H DG± 
+c±7oT'T G± + c±7i T DH Gj- + c ±72 T DH G± + cj-73 T dG^ + cj-74 d[D, D]G^ 

+c±75 DG+ DG± G_ + c±7g DH [D, D] G± + €±77 DH H DG± + c±7g DH DH G± 

+c±79 DH DH G± + c±go DH dG± + cj-gi DT DG± + c±g2 DT H G± + c ±83 dDH G± 
+c±84 [D, D]T G± + C±g5 DH [D, :D]G± + c±86 DH DH G± + c±g7 M dG± 

+c±8g DT DG± + c±s 9 DT H G± + c±9o dDH G± + c±9i G+ dG± G_ + c ±92 dH DG± 


+c±93 dH H G± + c±94 dH DG± + c^gg dT G± + c^gg d^G± {Z 2 ) 


1 r ! \ \ 

H-c±g 7 + c ±98 + c ±99 G+DG± DG_ + c±ioo G+[D, iZ]G± G_ 

^12 L yd) j ^ yd) ] 

+c±ioi DGj^ G± DG— + C4-102 H dDG± + c±io 3 H G^. DG± G_ + c±io 4 H H [D, D'\G± 
+c±io5 HHDHG± + c±iog HHdG± + c±io7 H DH DG± + c±iog HDHHG± 
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+C±109 H DH DG± + c±iio HdHG± + c±iii H dDG± + c±ii2 H G+ DG± G_ 

“l“C±ii3 H DH DG± + c±ii4 T [D, D'\G± + c±ii5 T H DG± + c±ii6 T H H G± 

+C117 T H DG± + C118 T T G± + cng T DH G± + C120 T DH G± + C121 T dG± 

+C122 d[D, D]G± + C123 DGj^ DG± G- + C124 DH [D, D]G± + C125 DH H DG± 

+Ci 26 DH DH G± + C127 DH DH G± + Ci 28 DH dG± + C129 DT DG± + C130 DT H G± 

+C 131 ODH G± + Ci 32 [D, D]T G± + C133 DH [D, D]G± + C134 DH DH G± 

+C135 DH dG± + Ci3g DT DG± + C137 DT H G± + C138 dDH G± + C139 dG± G^. G— 

+ci4o dH DG± + Ci4i dH H G± + C142 dH DG± + C143 dT G± + C144 d^G± (Z2) 

. r / DUd) \ / \ / 

+ — C±i45 + C±i46 DTD + c±747 

^12 L jjy(§) J Y(f) J Dy(§) 

+c±i 48 DGj^ G± \_D, D\G- + c±i49 DGj^ G± dG- + c±i5o H d[D, D]G± + C4-151 H G_|_ DG± DG- 
+c±i 52 HG+[D, D] G± G_ + c±i53 ^ < 9 G± + c±i54 HHDHDG± + c±i^^HDG+ DG± G_ 

+c±i 56 HDH[D,D]G± + c±i57 HDHH DG± + c±i 58 H DH DH G± + €±459 H DH dG± 
+c±i6o HDH[D, D]G± + c±i6i H DH DH G± + c±i 62 H DH dG± + c±i 63 H dDH G± 

+c±i 64 H G+ dG± G- + c±i 65 H dH DG± + c±i66 Hd‘^G± + c±i 67 H G+ DG± DG_ 

+c±iesHDG+DG± G_ + c^iegTdDG± + c±i7oTH [D,^G± + c±inTHHDG± 

+c±u 2 T H DH G± + c^nsT H dG± + c±iuTT DG± + c±i 75 TDHDG± 

+c±i 76 T DH DG± + c±i 77 TDTG± + c±i 78 TdHG± + c±i 79 G+ [D, D]G± DG. 

+C4-180 DG4. DG± DG — + C4-181 DH dDG± + C4-182 DH DH DG± + C4-183 DH DH DG± 

+C ±184 DT H DG^ + C ±185 dDH DG± + c±i86 dDH HG^ + c±i 87 [D, D]G+ DG± G. 

+C4-188 [-D, D^T DG± + C4-189 [D, D'\T H G± + C4-190 DG^. DG± DG. + C4-191 DH dDG± 

+C ±192 DH G+ DG± G. + C ±193 DH DH DG± + €±194 DT [D, D]G± + €±195 DT H DG± 
“l“C 4 -i 96 DT H H G± + C4-197 DT H DG± + C4-198 DT DH G± + C4-199 DT DH G± 

“l“C4-2oo DT dG± H—hC4-2oi d^G± + C4-202 G^. dDG± G. + C4-203 dDH DG± + C 4 - 204 < 9 -DT G± 
“I“C 4-205 G+ dG± DG. + C4-206 < 9 G-|_ DG± G. + C4-207 dH [D, D]G± + C4-208 dH H DG± 

+c±209 dHHHG± + c±2io dH H DG± + c±2ii dH DH G± + c±2i2 < 9 iy M G± 

+C4-213 dH dG± + C4-214 dT DG± + C215 ( 9 T H G± + cj-216 G± {Z2} 
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^12 

2^12 



/ L)U(i) \ / U(i) \ 

|C±217 + C±218+ C±219 

V DVd) / V vd) / 

+c±22o DG± dG— + cj-221 [- 0 , D\G± DG— + cj-222 H G^ DG± DG— + cj-223 H H dDG± 

+C±224 HHDH DG± + c±225 ^G'+ DG± G.+ C±226 HDHH DG± + C±227 ^ :DG± 

+C±228 H dHH G± + C±229 H d[D, D]G± + C±230 H ' 

“I“C± 23 i h G_|_ DG± DG- 


'G+ [D,D]G± G- 

^ - _ - - - . C ±232 DG± G_ + C ±233 ^ DH [D, :D]G± 

+C ±234 H DH dG± + C ±235 H G_|_ G_ + C ±236 H d‘^G± + C ±237 ^ dDG± 
+C ±238 T H H DG± + C ±239 T H [D, D]G± + C ±240 T H dG± + C ±241 T T DG 


± 

'± 


+CJ -242 T DH DG± + cj -243 T DH H G^ + cj-244 T DT G^ + cj-245 T DH DG^ 

+c ±246 TdHG± + c ±247 G+ DG± [D, D]G_ + c ±248 DG+ DG± DG_ + c ±249 DG+ [D, D]G± G_ 
+c ±250 DG+ DG± DG_ + c± 25 i DH dDG± + c ±252 DH G+ DG± G_ + c ±253 DHH[D, D]G± 
+c ±254 DH HDHG± + c ±255 DH H dG± + c ±256 DH DH DG^ + €±257 DH DH H G± 

+c ±258 DH DHDG± + c ±259 DH OH G± + c± 26 o DT [D, D]G± + c± 26 i DT HDG± 

+C ±262 DT H H G_|_ + C ±263 DT H DG± + C 3-264 DT DH G± + C ±265 DT DH G± 

+c ±266 DT dG± + c ±267 9 ^DG± + c ±268 dDG± G- + c ±269 dDH DG± + c± 27 o dDH H G± 

+c± 27 i dDT G± + c ±272 [D, D]T DG± + cj-273 \D, D\T H G± + cj-274 DH dDG± 

+c ±275 DHDHDG± + c ±276 DTHDG± + c ±277 dDHDG± + c ±278 dDHHG± 

“I“C ±279 dGjf. G± DG— + c± 28 o < 9 G+ DG± G— + c± 28 i 9 H H DG± + c ±282 dH [D, D]G± 

+c ±283 dHHDG± + c ±284 dH DH G± + c ±285 dH 9 G± + c ±286 9 T DG-_ 

+C ±287 9 T H G± + C ±288 9 ^ H Gj 


^di 





(^2 


+ C±290 


/ aud) 


V avd) 

/ Ud) 


+C±292 T*-^ 


+ C±293 [D,D]TD) 


V Vd) 


+ c± 29 i axw 


+ C ±294 T( 1 ) 


/ ud) 

V vd) 

/ [D,:D]ud) 



/ DUd) ^ 

. / 

+C±295 

V DVd) ^ 

+ C±296OT(1^ 

' V 


V [D,;D]vd) 
+ C±297 ^G'+^G± aG_ 
^~[D,D]G± 


+c ±298 H G+ [D, D]G± DG- + c ±299 H H a[D, -D]G± + c± 3 oo H H L 
+c±30i M aG± + c ±302 HH 9 ^G± + c ±303 H DG+ DG± DG- 
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+c ±304 H [D,D]G+ DG± G_ + c±305 H DG+ DG± DG_ + c±306 HDH dDG± 

+c ±307 HDHH[D, D]G± + c ±308 HDHHdG± + c± 309 HDH DHDG± 

+c±3io H DH dH G± + c±3ii H G+ dDG± G_ + c±3i2 H DH dDG± 

+c±3i3 H DH DHDG± + c±3i4 H dDHDG± + c±3i5 H dDHH G± 

+c± 3 i 6 i^< 9 G'+ G±DG- + c±^i-rHDG+ dG± G. + dH[D,'D]G± 

+c ±319 HdHH DG± + c± 32 o H dH DH G± + c± 32 i H dH dG± + €±322 H d^H G± 

+c ±323 H d^DG± + c ±324 H Gj^ \D, D\G± DG- + cj-325 H DG^ G± [D,lD\G- 
+c±326 H G+ DG± dG. + c±327 DG± DG. + c ±328 H [D, D]G+ DG± G_ 

+c±329 H DG+ DG± DG. + c±33o H DH dDG± + c±33i H G+ dDG± G. 

+c ±332 H ( 9 G+ G±. DG^ + c±333 H DG^ dG± G_ + 0^334 T d[D, D]G± + 0^335 T H dDG± 
+C ±336 THH[D,D]G± + C±337 T HH dG± + C ±338 T H DHDG± + C±339 T H dH G± 
+c±34o T H dDG± + c±34i T T [D, D]G± + 0^342 T T dG± + €±343 T DH [D, D]G± 

+c±344 T DH H DG± + c±345 T DH DH G± + c±34@ T DH dG± + cj-347 T DT DG± 

+c±348 T dDH G± + c ±349 T[D,D]TG± + c±350 TDH[D, D]G± + C±351 T DH dG± 

+c±352 T DT DG± + c ±353 T dDH G± + c ±354 T dH DG± + c±355 TdHHG± 

+c ±356 T dH DG± + c±357 T d^G± + €±353 -DG+ G± dDG- + €±359 [D, D]Gj^ G± [D, D]G- 
“l“Cj- 36 o DGj^ [Z?, D]^G± DG— + cj -361 DGj^ DG± [D, D]G— + c±3g2 DGj^ DG± dG— 

+c±363 DH d[D, D]G± + c±364 DH G+ DG± DG. + c ±365 DH G+ [D, D]G± G_ 

+c±366 DH H dDG± + c ±367 DH H DH DG± + c±368 DH DG+ DG± G. 

+c±369 DH DH [D,D]G± + c±37o DHDHHDG± + c±37i DH DH DH G± 

+c ±372 DHDH dG± + c±373 DH DH [D, D]G± + c±3u DH DH DH G± 

+c ±375 DH DH dG± + c ±376 DH dDH G± + 0^377 DH G+ dG± G_ + 0^373 DH dH DG± 
+c±379 DHd^G± + c±3S9DTdDG± + c±38i[D,:D]G'± + c±3S2DTHHDG± 
+c± 383 DT HDHG± + c±384 DT H dG± + c±385 DT DH DG± + c ±386 DT DH DG± 

+c ±387 DT DT G± + c ±388 DT dH G± + 0^339 H DG^ G± [D, D]G- + c±39o G^ dDG± DG- 
+c±39i dDG+ DG± G. + c ±392 dDH [D, D]G± + €±393 dDH HDG± 

+c±394 dDH HHG± + c±395 dDH H DG± + €±390 dDH DH G± 

+c±397 dDH DH G± + c ±398 dDH dG± + €±399 dDT DG± + c±4oo dDT H G± 

+c±4oi d^DH G± + c±402 [D, D]G+ DG± DG_ + c±403 [D, D]T [D, D]G± 

+c ±404 [D,^THDG± + c ±405 [D,^THHG± + c ±406 [D,^THDG± 
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+c±407 [D,D]TDHG^ + c±408 [D, D]TDHG^ + c±409 [D,D]T dG^ 

+C4-410 [-D, D\Gj^ G± dG — + C4-411 G_|_ d\D, D^G± G- + C4-412 d\D^ D\T G± 

+c±413 DHd[D,D]G± + c±^u DH G+ [D,'D]G± G - + c ± ii ^ DHG + DG±DG- 
+c ±416 DHDG+ DG± G_ + c^^nDH DH [D, 'D]G± + c±4i8 DH DH dG± 

+c±419 DH G+ dG± G_ + c±42o DH d‘^G± + c±42i DT dDG± +±422 DT HHDG± 

+c±423 DTH [D,^G± + c±424 DTHdG± + c±425 DTDHDG± 

+c±426 DTDH HG± + c±427 DT DHDG± + c±428 DT dH G± + c±429 H d‘^DG± 

+c±430 dDG+ G± DG- + c±43i DG+ dDG± G- + c±432 dDH [D, D]G± 

+c±433 dDHHDG± + c±434 dDH DH G± + c±435 dDH dG± + c±436 dDTDG± 

+c±437 dDTHG± + c±438 d‘^DH G± + €±439 G+ dG± [D, D]G- + c±44o dG+ G± dG_ 

+c±44i dG+ DG± DG- + c ±442 dG+ [D, D]G± G- + c±443 DG+ dG± DG- + c±444 dH dDG± 
+c±445 dH G+ DG± G- + c±446 dH HHDG± + c±447 dH H [D, D]G± + c±448 dH H DH G± 
+c±449 dH H dG± + c±450 dH DH DG± + c±45i dH DHHG± + €±452 dH DHDG± 

+c±453 dH dH G± + c±454 dH dDG± + €±455 dH G+ DG± G- + c ±456 dH DH DG± 

+c±457 dT [D, D]G± + c ±458 dTHDG± + €±459 dTHHG± + c± 46 o dTHDG± 

+C4-461 dT T G^ + C4-4g2 dT DH G± + 04-453 dT DH G^ + 04-454 dT dG^ 

+c±465 G+ DG± dDG- + o±466 G+ d‘^G± G- + o±467 d‘^HDG± + o±468 d^HHG± 

+c ±469 d^H DG± + 04-470 d^T G± + 04-471 d‘^[D, D]G± + 04-472 d^G± {Z2), 


where the coefficients are 


c+i 

C+3 

C+5 

C+7 

C+9 

0 - 1-11 

C-l-13 


48k N ^ _32k{k-N)N 

~{2 + k + Ny' “ 3(2 +A; + iV)3’ 

64A;(3 + 2A: + A^) (2 + A: + 2iV) ^ 64A:(3 + 2A: + A^) 

3{2 +k + Nf ’ “ 3{2 +k + Nf ’ 

64A^(2 + 2A: + A^) (3 + A: + 2N) 64A^(3 + A: + 2Ar) 

3(2 +A; +A^)3 ’ “ 3(2 + A: + A^)3 ’ 

16(A:-A^)(2 + 2A: +A^)(2 +A; + 2Ar) ^ _ 32(A; - A^)(2 + 2A; + A^) 

3(2 +A; +A^)3 ’ “ 3(2 +A: +A^)3 ’ 

16(A:-Ar) _ 32(A:-A^)(2 +A; + 2A^) 

3(2 +A: +Ar)3’ “ 3(2 +A; +Ar)3 ’ 

16(A:-Ar) 16(5A: + 4A;2 + Ar + 2A:Ar) 

3(2 +A: +Ar)2’ “ 3(2 +A; +Ar)3 ’ 

16(A; + 5A^ + 2A;Ar + 4Ar2) ^ 16(3A: + 2A;2 + 3A^ + 5A; A^ + 2Ar2) 

3(2 +A: +A^)3 ’ “ 3(2 +A: +A^)2 ' 
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C+15 

C+17 

C+19 

C+20 

C+21 

C+22 

C+23 

C+24 

C+26 

C+28 

C+30 

C+32 

C+33 

C+34 

C+35 

C+36 

C+37 

C+39 

C+41 


16(3 + 6 A: + 2A;2 + 6 A^ + 5A;A^ + 2iV2) ^ 32(3 + 6 A; + 2P + 2A; iV - 

3(2 +A: +A^)2 ’ “ 3(2 +A: + iV)3 

16 ^ _ 32(-3 + k‘^ -QN -2k N - 2N^) 

“(2 +A; + iV)2’ “ 3(2 +A; + iV)3 ’ 

16(6 + 12A; + 5P + 12iV + 8 A; iV + 5N^) 

3(2 +A: + iV)3 ’ 

16(6 + 18k + IS/c^ + 4A;3 + 12iV + 22k N + S/c^A^ + + Qk N"^) 

3(2 +A: +A^)4 ’ 

16(6 + 12k + 5P + 18iV + 22A: + 6k^N + ISA^^ ^ gj. p^2 ^ 4 ^ 3 ^ 

3(2 +A; +Ar)4 ’ 

16(A; - A^)(3 + 5A: + 2^ + 5N + 5k N + 2N^) 

3(2 +A: +A^)3 ’ 

16(3A: + 9P + 4A;3 + 3iV + 13A: A^ + 10A;2A^ + 2N^ + Ak N^) 

3(2 +A: +Ar)3 ’ 

16(3 + A; + 2A^) ^ _ 8{k - N){3 + k + 2N) 

~ 3{2 +k + Nf ’ “ 3(2 +A: +A^)3 ’ 

16(3 + /c + 2A^) ^ 16(1 + A:)(3 + A: + 2A^) 

“ 3(2 +A; +Ar)3 ’ ^+ 2 ^ “ 3(2 +A; +A^)4 ’ 

16(1 +A;)(3 +A: + 2Ar) ^ 8(9/c + TA:^ - 3Ar + A: A^ - 2A^2) 

3(2 +A; +Ar)4 ’ ^+ 2 ® “ 3(2 +A: +A^)3 ’ 

32(3 + 7A: + 3A;2 + 5A^ + 4A;A^ + 2Ar2) ^ 16(3 + A: + 2A^) 

3(2 +A: +A^)3 ’ “ 3(2 +A; +Ar)3 ’ 

32(3 + 4A: + 3A;2 + A;3 + SAT + 4A; AT + PN + 2N^ + k N^) 

3(2 +A; +Ar)4 ’ 

32(3 + 4A: + 3A;2 + A:^ + SAT + 4A: AT + k^N + 2N^ + k N^) 

3(2 +A: +Ar)4 ’ 

16(A: - A^)(3 + A; + 2A^) 

3(2 +A; +Ar)3 ’ 

32(-3 + 5A: + 7P + 2k^-2N + 8kN + Ak^N + 3k N'^) 

3(2 +A; +Ar)4 ’ 

16(3A: + 2k‘^ + 3A^ + 13A; A^ + 4A;2A^ + 9N^ + lOA: + 4Ar3) 

3(2 +A; +Ar)3 ’ 

16(3 + 2A: + A^) 16(3 + 2 A: + A^) 

3(2 +A: +A^)3 ’ “ 3(2 +A: +Ar)3 ’ 

8 (A: - A^)(3 + 2A: + A^) _ 16(1 + A^)(3 + 2A: + A^) 

3(2 +A; +Ar)3 ’ “ 3(2 +A; +Ar)4 ’ 

8(3A; + 2A:2-9A^-A:A^-7A^2) ^ 32(3 + 5A: + 2A;2 + 7A^ + 4A; A^ + 3Ar2) 

3(2 +A; +Ar)3 ’ ^+^2 - 3(2 +A: +A^)3 ’ 
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C+43 

C+44 

C+45 

C+47 

C+48 

C+50 

C+51 

C+52 

C+53 

C+54 

C+55 

C+56 

C+57 

C+58 

C+59 

C+60 

C+61 

C+62 

C+63 


16(3 + 2A: +A^) 

3(2 +A: +A^)3 ’ 

32(3 + 5A: + 2A;2 + 4iV + 4A; iV + + 3N^ + k + N^) 

3(2 +A: +A^)4 ’ 

16(1 + A^)(3 + 2k + N) ^ _ 16{k - N){3 + 2k + N) 

3(2 +A: +A^)4 ’ “ 3(2 +A: +A^)3 ’ 

32(3 + 5A: + 2A;2 + 4A^ + 4A; A^ + PN + 3N^ + k N'^ + N^) 

3(2 +A: +A^)4 ’ 

32(-3 - 2fc + 5A^ + A^ + 3k‘^N + 7N^ + Ak + 2N^) 

3(2 +A; +Ar)4 ’ 

5(60 + 77k + 22k‘^ + 121Ar + 115A: N + 20k‘^N + 79N^ + 42A: + 16Ar3) 

(2 +A ^)(2 +A; +A ^)2 ’ 


4(27 + 4/c + 23A^) 

3(2 + A: + A^)3 ’ 

(300 + 299k + 90A;2 + 391Ar + 187A: N + llOA^^) 

3(2 +A^)(2 +A; +Ar)3 ’ 

4(246 + 299A; + 90A;2 + 310Ar + 187A: N + 86N‘^) 

3(2 +A^)(2 +A: +A^)3 ’ 

4(-24 + 35k + 2Qk^ + 7N + U6k N + 58k‘^N + 53Ar2 ^ gg^ ^2 ^ gg^3) 

3(2 +Ar)(2 +A: +A^)3 ’ 

10(32 + 55k + 18A;2 + 41A^ + 35A; A^ + llA^^^ 

(2 + A ^)(2 + A : + A ^)4 ’ 

(32 + 81A: + 30P + 47Ar + 53A; A^ + 13A^2) 

(2 +A^)(2 +A; +Ar)3 ’ 

10(1 + A^)(32 + 55k + 18A;2 + 41A^ + 35A: A^ + llA^^) 

{2 + N){2 + k + N)^ ’ 

—---^- 77(1200 + 1412A; + 181k'^ - 90k^ + 2548Ar + 2386k N + 323k‘^N 

3{2 + N){2 + k + 

1753A^2 + 960 A; AT^ + 367A^^), 

2(300 + 409A; + 118P + 581A^ + 595k N + lOA^N + 367 + 214A; + 72N^) 

3(2 +Ar)(2 +A: +A^)4 ’ 

10(1 + A:)(32 + 55k + 18P + 41Ar + 35A: A^ + llA^^) 

(2 +A^)(2 +A; +Ar)5 ’ 

2(-12 + 173A: + 78k^ + 37N + 321A; N + 84PA^ + 57N^ + 136A: + 14A^3) 

3(2 +Ar)(2 +A: +Ar)4 ’ 

8(18 - 33k - 22 P + 78N + 92kN + 34k‘^N + 86N^ + 73k + 22N^) 

3{2 + N){2 + k + N)^ ’ 

4(24 + 131A: + 54P + 127A^ + 282k N + 72PAr + 129A^2 ^ g27A; + 32Ar3) 

3(2 +A^)(2 +A; +Ar)3 ’ 
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C +64 

C +65 

C+66 

C +67 

C+68 

C +69 

C +70 

C +71 

C +72 

C +73 

C +74 

C +75 

C +76 

C +77 

C +78 

C +79 


10(32 + 55A: + 18P + 41iV + 35A; iV + 

(2 + iV)(2 +A: +’ 

2(300 + 409A: + 126A;2 + 581iV + 579A: N + 108PiV + 375N‘^ + 206k + 76N^) 

3(2 +A^)(2 +A: +A^)4 


-^-7777-^-777^(-96 - 390A; - 343^:^ - 90A:^ - 138A^ - 478A: N - 209k‘^N 

3{2 + N){2 + k + 

i 3 N^ - 13 AkN^ + N^), 

2(96 + 251/c + 90A;2 + 133iV + 163A: N + 35iV2) 

3(2 +A^)(2 +A; + iV)3 ’ 

10(32 + 55k + 18A;2 + 41A^ + 35A; iV + llA^^) 

{2 + N){2 + k + N)^ ’ 

2(96 + 235/c + 90A;2 + 149A^ + 155k N + 43iV2) 

3(2 +A^)(2 +A; + iV)3 ’ 

2(48 + 89k + 30A;2 + 63A^ + 57A: iV + 17iV2) 

(2 + iV)(2 +A: +A^)3 ’ 

-^777^7 —I - ^ ~ 67A;2A^ 

O ( ^ ~h * ) ( " H“ H“ -/V ) 

388A^^ + 171A:A^^ + 88A^^), 

2(396 + 596A; + 184P + 874A^ + 961A; N + 182PiV + 607iV2 + 369A; + 127A^3) 

3(2 + iV)(2 +A; + iV)4 ’ 

5(80 + 72k + 3P - 6P + 152A^ + 102A; N + 5k‘^N + OliV^ + 36A: + 17iV3) 


-^-7777-^-777^2(46A: + 71k‘^ + 26P + 254iV + 518A: N + 332k‘^N + 58k^N 

3{2 + N){2 + k + N)^ ^ 

401N^ + 521A: + 167k^N^ + 201iV3 + 133A: + 32A^^), 

4(32 + 81A; + 30^;^ + 47A^ + 53A: iV + 13iV2) 

(2 + iV)(2 +A: +A^)3 ’ 

-^^-^(504 + 910A; + 557k^ + 118A;3 + 1142A^ + 1708A: N + 773PN 

3{2 + N){2 + k + Ny^ 

lOAk^N + 963+ 1078A: + 266k‘^N‘^ + 347iV3 + 222k + 44iV^), 

-^^-772(588 + 1183A; + 808A;2 + 180A;3 + 1007A^ + 1291A:iV 

3(2 +A^)(2 +A; + iV)4 ^ 

434A:2iV + 517A^2 + 316A; + 84iV3), 

-^^--2(1 + A;)(348 + 425A: + 118A;2 + 685iV + 619A: N + 104A:2A^ 

439A^2 + 222A:A^2 + 88A^^), 

-^^--2(96 - 156/c - 305k^ - 94k^ + 492iV - 20k N - 393PN 

3{2 + N){2 + k + Nf ^ 

92k^N + 757 + 276k - OAk'^N^ + 451 + 146A: + 88A^^), 
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C +80 

C +81 

C +82 

C +83 

C +84 

C +85 

C+86 

C +87 

C+88 

C +90 

C +91 

C +92 

C +93 

C +94 


— -—--;-^(384 - lUk - 637k^ - 222k^ + 716N - 1164/c N - 1593k'^N 

3{2 + N){2 + k + 

336k^N + 589N^ - 988k - 686k‘^N^ + 259- 186fc + UN^), 

— - —^^ -^4(396 + 796k + 483A;2 + 90k^ + 674A^ + 903A; N + 279PN 

3{2 + N){2 + k + N)^ ^ 

366N^ + 2A5k + 6AN^), 

4(222 + 287k + 90P + 286N + 181k N + 80A^2) 

3(2 +A^)(2 +A; + iV)3 ’ 

-^^-^2(-684 - 931fc - 367k^ - 38k^ - 1199A^ - 814A; + Wlk'^N 

3{2 + N){2 + k + N)^ ^ 

116k^N - 637+ 3kN^ + 206k‘^N^ - 108A^^ + 68k N^), 

4(24 + 36A; + llA;^ + 36A^ + 26A: A^ + llA^^) 

3(2 +A: +A^)3 ’ 


-(696 + 1390A: + 877k^ + 182A;3 + 1718A^ + 2652k N + 1157PN 


3{2 + N){2 + k + N)^ 

136k^N + 1523Ar2 + 1654A; + 378k‘^N^ + 571A^^ + 334A: + 76 A^^), 

—-—^^-^2(1 + A^)(252 + 329k + 94^;^ + 541Ar + 523k N + 92k^N 

367N‘^ + 198k N‘^ + 76N^), 

-^^-^(384 - 76k - 513P - 182k^ + 1828A^ + 860A; N - UlPN 

3{2 + N){2 + k + Ny^ 

136k^N + 2401A^2 + 1192A; A^^ - 66PN^ + 1207A^^ + 394A; A^^ + 204A^^), 


4(3 + 2k + Ar)(34 + 13A: + 21Ar) 


3(2 +A; +Ar)3 
1 


C +89 — 


4(39 + lOA; + 29Ar) 
3(2 +A; +Ar)3 ^ 


2(84 + 317A; + 126A;2 + 433Ar + 882k N + 2A2k‘^N + 630A^2 


3(2 +A^)(2 +A; +Ar)4 
771A: + 112k‘^N‘^ + 349A^^ + 214A; + 64Ar^), 

1 


{2 + N){2 + k + Ny 
37 + 66A; + 13N^ 

1 


(-256 - 356A; - 39r + 30r - 284Ar - 116A: N + 83k^N 


4(222 + 473A; + 295r + 58^ + 505A^ + 668A; N + 199r A^ + 327N^ 


3{2 +k + N)^ 

213k + 6AN^), 

8(141 + 213A; + 68k‘^ + 189Ar + 137A: N + 56A^2 
3{2 + k + N)^ 


-4(156 - 20A; - 129^;^ - 38k^ + 422A^ + 259k N + 72k‘^N 


3{2 + N){2 + k + N)* 

26k^N + 452A^2 + 3447: + 87k‘^N^ + 204A^=^ + 1017; + 32Ar^), 
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C+95 

C+96 

C+97 

C+98 

C+99 

C+100 

C +101 

C+102 

C+103 

C+104 

C+105 

C+106 

C+107 

C+108 

C+109 

C +110 


2(300 + 409/c + 122k‘^ + 581iV + 587A: N + lOOPA^ + 371^ 2IOA: + 74iV3) 

3(2 +A^)(2 +A: +A^)3 ’ 

— -—--^2(480 + 771A: + - 2Qk^ + 861iV + 599A: N - imk^N 

o (z “h 7 V j{ 2 i ~\~ rZ ~\~ 7 V J 

b^k^N + 554A^2 ^ ^2 _ 33PJY2 ^ ^ 37^ ^3 ^ 

2{k-N) 

3{2 +k + N)' 

2{-k + A^)(60 + 77k + 22k^ + 121N + 115k N + 20k^N + 79N^ + A2k + lOiV^) 

3(2 + iV)(2 +A: +A^)3 
8(24 + 21A; + 4P + 27N + 13k N + 7N^) 

3(2 +A; + iV)4 ’ 

2{-k + A^)(20 + 21k + 6/c2 + 25N + 13k N + 7N^) 

3(2 +A^)(2 +A; + iV)4 ’ 

8(-48 - 747: - 37P - Qk^ - 46iV - 53k N - 15k^N - 6N^ - 5k N'^ + 2N^) 

3(2 + iV)(2 + 7: + iV)4 ’ 

— -—^^-^8(48 + 247 - 1372 - 6k^ + 96iV + 287 iV - 2472iV - 6k^N 

3{2 +N){2 + k +Ny ^ 

81N^ + 197 - 7k‘^N^ + 35iV3 + 77 + OA^^), 

4(-7 + A^)(32 + 557 + 187^ + 41A^ + 357 A^ + llA^^) 

3(2 +A^)(2 + 7 +A^)5 ’ 

2(-7 + A^)(137 + 672 + 3A^ + 97 A^ + N^) 

3(2 +A^)(2 + 7 +Ar)4 ’ 

4(1 + N){-k + A^)(32 + 557 + 187^ + 41Ar + 357 A^ + llA^^) 

3(2 +Ar)(2 + 7 +Ar)6 ’ 


--—7-^— -^2(-7 + A^)(80 + 927 + 117^ - 67^ + 172A^ + 1587 A^ + 21k‘^N 

2 + iV j (2 + 7 + iV j 

9A^2 + 647A^2 + 25A^^), 

--—^^-^4(96 + 1167 + 557^ + 107^ + 220A^ + 1967 N + 67k‘^N 

1{2 + N){2 + k + N)^ ^ 

+ 181A^2 + 1007 + 18k‘^N‘^ + OOA^^ + 147 + 8A^^), 

1 + 7)(7 - A^)(32 + 557 + 187^ + 41Ar + 357 A^ + llA^^) 


Qro -L A^V9 I’ me 


r4(96 + 1807 + 937^ + 147^ + 156A^ + 2487 N + 83k^N 


3{2 + N){2 + k + N)^ 

Ak^N + 91A^2 + 1207 + 2072A^^ + 23A^^ + 227 + 2N^), 

^ -16(-24 


3(2 +A^)(2 + 7 +A^)5 
QN"^ - 227 - 9k‘^N‘^ + 6N^ + k + 2N^) 


547 - 337^ - 67^ - 30A^ -69kN- 38k^N - 6k^N 
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C +111 


C+112 

C+113 

C+114 

C+115 

C+116 

C+117 

C+118 

C+119 

C+120 

C+121 

C+122 

C+123 

C+124 

C+125 

C+126 


3{2 + N){2 + k + ^ ^ ^ ^ + 52A: + 12A;2Ar + 

7A: N^-PN'^-N^ + kN^), 

4{-k + Ar)(32 + 55k + ISk"^ + 41A^ + 35A; A^ + llA^^) 

3(2 +Ar)(2 +A: +Ar)5 ’ 

-^^-^4(-96 - 212k - ISl/c^ - 34^;^ - 124A^ - 244A: A^ - 139k‘^N 

3{2 + N){2 + k + N)^ ^ 

20k^N - 37- 76k - 30k‘^N^ + 9N^ - 2k + AN^), 

2{-k + N){13k + 6e + 3N + 9kN + N^) 

3(2 +A^)(2 +A; +A^)3 ’ 

4(96 + 96k + 37/c^ + 6k^ + 144A^ + 86k N + 15k‘^N + 69N'^ + 16A: N"^ + llA^^) 

3{2 + N){2 + k + N)^ ’ 

4(-/c + A^)(32 + 55k + ISA;^ + 41A^ + 35A: A^ + llA^^) 

3(2 +A^)(2 +A: +A^)5 ’ 

4(96 + 96k + llk"^ - 6P + 144A^ + 1067: N + 9k‘^N + 75N^ + 32k + 13A^3) 

3(2 +A^)(2 + 7; +Ar)4 ’ 

4(—/c + A^)(16 + 217 + 67^ + 19A^ + 137 N + 5N‘^) 

3(2 +A^)(2 + 7 +A^)4 ’ 

4(-7 + A^)(20 + 27 - 1772 - 673 + 48Ar + 217 A^ - 5eN + 36A^2 ^ ^ 3 ^ ^2 ^ §^^3) 

3(2 +A^)(2 + 7 +Ar)5 

4(-7 + A^)(20 + 287 + 87^ + 54A^ + 557 A^ + 1072A^ + 41A^^ ^ 237 N'^ + 9N^) 

3(2 +Ar)(2 + 7 +Ar)5 ’ 

-^^-^2(-192 - 3687 - 2327^ - 357^ + 67^ - 304A^ - 4807 N 

3{2 + N){2 + k + Ny ^ 

24372 A^ - 27k^N - 152A^2 _ 131 ^ - 63k‘^N^ - 21N^ - 13k + A^^), 

-^—-^4(_48 _ 247 + 1372 + 67^ - 48A^ + 207 A^ + 36PN + 6k^N 

o (z “h 7V ] iJi rC 7V J 

9A^2 + 297 A^2 + i3A:2iv2 + 1+3 + 57 A^^), 

8(-7 + Ar)(137 + 672 + 3Ar + 97 AT + N^) 

3(2 +A^)(2 + 7 +A^)4 ’ 

-^^- ^2(-k + A^)(20 + 317 + 1072 + 35Ar + 417 A^ + 8k^N 

3{2 + N){2 + k + Ny ^ 

21N^ + 147Ar2 + 4A^3)^ 

—-—^^-^4(3 + 27 + Ar)(32 + 287 + 1972 

3(2 +A^)(2 + 7 +A^)5 ^ 

673 + 52N + 20kN + 6k^N + 25N^ + 4A^3)^ 

- 3(2 + jv)(2V<: + Af)6 ^<^ + *)(-* + ^^>(36 + 39k + lOk^ + 67iV + 53fc iV + Sk^N 

AIN^ + 187Ar2 + 8A^3)^ 
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C +127 


C +128 


C +129 

C +130 

C +131 


C +132 

C +133 

C +134 

C +135 


C +136 

C +138 

C +139 

C +140 

C +141 


~ 3(2 + iV)(2 + fc + iV)6 ^^~^ + + 52/. iV - 

Ak^N + 91A^2 + 44/; - 2k‘^N^ + 45A^=^ + Uk + 8iV^), 

—-—^^-—2(-192 - 160A: + 92k‘^ + 131k^ + 3Ak^ - 320N - 128k N 

3{2 + N){2 + k + N)^ ^ 

2Alk'^N + 189PN + 32k^N - IbQN"^ + 9k + 117k'^N^ + bOk^N^ + 3N^ + 23k 


Ak'^N^ + 21 + 6k + AN^), 

8(48 + 66k + 33k‘^ + 6k^ + 5AN + A9k N + 13k‘^N + 14A^2 ^ 5 ^ ^ 2 ^ 

3{2 + N){2 + k + N)^ ’ 

8(48 + 66k + 33k^ + 6k^ + 54A^ + A9k N + 13k‘^N + 14A^^ + 5k N"^) 

3{2 + N){2 + k + N)^ ’ 

—-—^^-rT4(-96 - 116k - 29k'^ + 15k^ + 6k^ - 12AN -36kN + 87k^N 

3{2 +N){2 + k +Nf ^ 

65k^N + 12k^N - 31N'^ + 79k + 78k‘^N^ + 22k^N‘^ + llA^^ + 39k + 19k‘^N^ 


AN^ + AkN^), 

8{k-N) 

~3{2 + k + Ny' 

2{-k + Ar)(20 + 31k + 19k'^ + 35N + AlkN + 8k‘^N + 21 A ^2 ^ ^ 4 ^ ^2 ^ 4jy3) 

3{2 + N){2 + k + NY ’ 

A{l + N){-k + N){A + 7k + 2k‘^ + 19Ar + 21kN + Ak'^N + ITA^^ + 19k + 4A^3) 

3{2 + N){2 + k + NY ’ 

-^^-7^2(192 + 224A; + 84/;^ + 31k^ + 19k^ + 256A^ - 179k‘^N 

3{2 + N){2 + k + Nf 

27k^N + 8k'^N + 108A^2 - 267k N^ - 2A7k^N‘^ - 26k^N^ + SIA^^ - 137k N^ - 68k‘^N^ 
17N^-lAk N^ + ANY: 

8{3 + 2k + N){8 + 3k + 5N) ^ 8{3 + 2k + N){8 + 3k + 5N) 

3{2 + k + NY ’ ~ 3{2 +k +NY ’ 

—-^-rT4(-96 - 116k - 29k‘^ + 2k^ - 12AN -36kN + 8ApN + 39k^N 

3{2 +N){2 + k +NY 

31N^ + 92k N^ + 103k‘^N^ + 16k^N^ + 14A^3 ^ 54 ^ ^3 ^ 26k‘^N^ + 5N^ + 6k N^, 

-^^^- ^2(-k + A^)(-64 - 8Ak - llP + 6k^ - 76N - 36k N + IbPN 

3{2 + N){2 + k + NY 

17 N^ + lOkN^ + NY, 

8(24 + 37k + 25k‘^ + 6k^ + 35A^ + 36A; A^ + 13k‘^N + llA^^ + 5k N^ 

3{2 +k +NY ’ 

16(12 + 19k + 15/;2 + Ak^ + ITA^ + 16k N + 7k‘^N + 5N‘^ + k N^ 

3{2 +k +NY ’ 
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C+142 

C+143 

C+144 

C+145 

C+146 

C+147 

C+148 

C+149 

C+150 

C+151 

C+152 

C+153 

C+154 

C+155 

C+156 


8(48 + 90A: + + 6k^ + 78N + mk N + 52k^N + 6k^N 


3{2 + N){2 + k + N)* 

AAN^ + 54:k + ISk'^N^ + 8N^ + 5k N^), 

3{2 + N){2 + k + ^ ^ ^ ^ ^ ^ ^ 103/^2AT 

Uk^N + 109+ 88k + 2Ak‘^N‘^ + 27+ 8kN^ + 2iV^), 

-^^-^4(-A: + A^)(-64 - 61A; - k'^ + 6k^ - 83N - 17k N + 32k^N 

3{2 + N){2 + k + Ny ^ 

Qk^N - 30N^ + 21k + 13k‘^N^ - 3N^ + 5k iV^), 

4(3 + 2k + N) 

3{2 + k + N)' 

^ 4(3 + 2k + A^)(60 + 77k + 22k‘^ + 121N + 115k N + 20k‘^N 


3{2 + N){2 + k + N)^ 

+ 79N^ + A2kN^ + 16N^), 

= - s{2 + N){2 + k + Nr '^^^ + + 115A;iV + 20eN 

+ 79 iV 2 + 42 A;iV 2 + lOiV^), 

8(54 + 103A: + 62P + 12A;3 + 80A^ + 106A; N + 33PiV + 36A^2 ^ 25k + 5N^) 

3(2 +A^)(2 +A; + iV)4 ’ 

8(30 + 75k + 54A:2 + 12k^ + 48iV + 80A; iV + 29k‘^N + 22N‘^ + 19k + 3N^) 

3(2 +A^)(2 +A: +A^)4 ’ 

^ 8(-48 - 45 A;- 10 A; 2 - 69 A^- 17 A;A^ + 21 A: 2 iV + 6 A; 3 A^- 30 iV 2 


3(2 +A^)(2 +A: +A^)4 
19A; + Uk'^N'^ - AN^ + 7k N ^), 

8(3 + 2k + N){32 + 55k + 18k‘^ + 41iV + 35A; iV + 

3(2 + iV)(2 +A: + iV)5 ’ 

4(3 + 2k + N){32 + 55k + 18A;2 + 41iV + 35A; iV + 

3(2 + iV)(2 +A: + iV)5 ’ 

^ 8(168 + 243A: + 73k^ - 28k^ - 12k^ + 393iV + 489A: N 


3{2 + N){2 + k + N)^ 

156PN + 2k^N + 338iV2 + 313A: + 65PN^ + 123A^^ + 61A; + 16A^^), 

8(1 + A^)(3 + 2A; + iV)(32 + 55k + 18k‘^ + 41A^ + 35A: + llA^^) 

3(2 +A^)(2 +A; +Ar)6 ’ 

8(3 + 2k + N){32 + 55k + 18A;2 + 41A^ + 35A: A^ + llA^^) 

3(2 +Ar)(2 +A: +A^)5 ’ 

r4(108 + 181A: + 104A;2 + 20A:^ + 245A^ + 320A; N + 134A:2A^ 


3(2 +A^)(2 +A: +A^)5 
IGk^N + 206A^2 + 185A: + A2k‘^N^ + 75N^ + 34A; + 10 A^^), 
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C+157 


C+158 

C+159 

C+160 

C+161 

C+162 

C+163 

C+164 

C+165 

C+166 

C+167 

C+168 

C+169 

C+170 

C +171 

C+172 


8(1 + k){3 + 2k + N){32 + 55A: + 18P + 41iV + 35A: 

3(2 +A^)(2 +A: +A^)6 ’ 

8(1 + A:)(3 + 2k + N){32 + 55k + 18P + 41iV + 35A;iV + llA^^) 

3(2 +A^)(2 +A; +A^)6 ’ 

—I - ^ + 290A:2iV 

o (^ ~h -/V J f z “h rC "h i V ) 

32A;3A^ + 322N‘^ + 337A: + 78k‘^N^ + 95 A^^ + 54A; + 10 A^^), 

~ 3(2 + iV)(2Vfc + iV)5 ^^^^ + 231A; + 223k^ + 88^ + 12A;" + 207iV + 406A; N 

2607:2AT + 52k^N + 181A^^ ^ 2277 + 7372A^2 ^ ^ 4q^ ^3 ^ 

8(1 + A^)(3 + 27 + A^)(32 + 557 + 187^ + 41Ar + 357 A^ + llA^^) 

3(2 +Ar)(2 + 7 +Ar)6 ’ 

— -——^— -^4(84 + 2937 + 1937^ + 87^ - 127^ + 241Ar + 6767 N + 38072A^ 

o (z “h 7V J f z H" H" 7V J 

447^A^ + 229A^2 ^ 451^ ^2 ^ X5X^2^2 ^ ^ gg^ ^3 ^ g^4^^ 

16(3 + 27 + A^)(8 - 272 + 20A^ + 177 A^ + 5k‘^N + 17A^2 ^ nj. ^2 ^ 4jy3) 

3(2 +A^)(2 + 7 +Ar)5 ’ 

4(3 + 27 + Ar)(32 + 557 + 1872 + 41A^ + 357 A^ + llA^^) 

3(2 +Ar)(2 + 7 +A^)5 ’ 

—^^-7r32(-6 - 117 - 872 - 27^ - lOA^ + 87 A^ + 1672A^ + 5k^N 

3{2 + N){2 + k + Nf ^ 

3A^2 + 19^ jv2 ^ xxPjy2 ^ ^ 3^^ 

-^^-T78(-24 + 37 + 2472 + 8k^ - 33N + 397 A^ + 5072A^ ^ 

3(2 +A^)(2 + 7 +Ar)4 ^ 

12Ar2 + 397 + 2072A^2 _ ^3 ^ g^ ^3^^ 

8(3 + 27 + Ar)(32 + 557 + 1872 + 41A^ + 357 A^ + llA^^) 

3(2 +Ar)(2 + 7 +A^)5 ’ 

8(3 + 27 + Ar)(32 + 557 + 1872 + 41Ar + 357 A^ + llA^^^ 

3(2 +Ar)(2 + 7 +Ar)5 ’ 

— ---^-778(264 + 3817 + 14172 - 167^ - 127^ + 531A^ + 5957 N 

3{2 + N){2 + k + NY ^ 

l52k‘^N - Ak^N + 398 A ^2 ^ p ^2 ^ 4g^2^2 ^ ^ 53^ ^3 ^ 

4(48 + 877 + 5672 ^ 327^ + 81Ar + 947 A^ + 3072A^ ^ 42jY2 ^ 237 N'^ + 7NY 

3(2 +A^)(2 + 7 +A^)4 ’ 

8(3 + 27 + Ar)(32 + 557 + 1872 + 41Ar + 357 A^ + llA^^^ 

3(2 +Ar)(2 + 7 +Ar)5 ’ 

8(3 + 27 + Ar)(32 + 557 + 1872 + 41A^ + 357 A^ + llA^^) 

3(2 +Ar)(2 + 7 +A^)5 ’ 
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C +173 


C+174 

C +175 

C +176 

C +177 

C +178 

C +179 

C +180 

C +181 


C +182 

C +183 

C +184 

C +185 


C +186 

C +187 


4(96 + 49A; - 24k^ - 12k^ + 143iV + 46A; iV - Uk^N + 74N^ + 13k + 13N^) 

3{2 + N){2 + k + Ny 

8(3 + 2k + iV)(16 + 21k + 6P + 19iV + 13A; + 5N^) 

3{2 + N){2 + k + N)^ ’ 


3(2 +A^)(2 +A: +A^)5 
36iV2 + 13A; iV^ + 8A^^) 
1 


8(3 + 2k + N){20 + 2k- 17k^ - Qk^ + 48N + 21kN- 5k‘^N 
8(3 + 2k + N){20 + 2k- 17k^ - 6P + 48A^ + 21A: - 5k‘^N 


3{2 + N){2 + k + N)^ 

36N^ + 13kN^ + 8N^), 

16(24 + 71k + 54A;2 + 12k^ + 37N + 74k N + 29k^N + IQN^ + 17k N‘^ + 2N^) 

3(2 +Ar)(2 +A: +A^)4 


- ^ 7 ^—I - ^ + 22 A;^A^ 

O ( Z “h 7V ] iJi rC i V ) 

Uk^N + 132A^2 + 128A: + 23k‘^N^ + 48N^ + 27k + 6A^^), 

4(-55A: - 52P - 12k^ + 7N -54kN - 28k‘^N + lOA^^ - Ilk + 3A^3) 

3(2 +A^)(2 +A; +A^)4 ’ 

16(3 + 2k + N){6 + 17k + 6P + 8A^ + llA; A^ + 2N^) 

3{2 + N){2 + k + N)^ ’ 


—---^--8(12 + 229k + 359A:2 + 196A:3 + 36A;^ + 29N + 541A; N 

3{2 +N){2 + k +Nf ^ 

Q94k‘^N + 290k^N + SQk^N + 30A^2 + 459A: + 417k‘^N^ + 9Qk^N^ + 13A^=^ 


161A: + 76k‘^N^ + 2N^ + 20A: A^^), 

3(2 + N){2 + k + + 2k + N){36 + 39A; + lOA;^ + 67N + 53k N + 8k‘^N 

41N^ + 18A;Ar2 + 8A^=^), 

——+-^-j—16(3 + 2k + ]V)(68 + 129* + lOl*^ + 39*® + 6** + 1571V 

212k N + 103^:2A^ + 19k^N + 137A^2 + 118A: + 26PN^ + 54A^3 + 23k + 8A^^), 

16(78 + 123A; + 66^;^ + 12A:3 + 120A^ + 128A; N + 35k‘^N + 58N^ + 31A; + 9A^3) 

3(2 +Ar)(2 +A: +A^)4 ’ 

-^^-7^8(348 + 711A: + 533A:2 + 172A:=^ + 20A;^ + 687N + 1049A; N 

3{2 + N){2 + k + Nf ^ 

49Qk‘^N + 54A;3a^ - 8k^N + 494Ar2 + 497A; + 95k‘^N^ - IQk^N^ + 155A^=^ + 77k 


+ 18 AT^), 

16(1 +A;)(3 + 2A; +AT) 

3{2 + k + N)^ ’ 

4(-12 + 23k + 40P + 12k^ -5N + 30kN + 22k‘^N + 2N^ + 7kN‘^ + N^) 

3(2 +A^)(2 +A: +A^)4 
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C +188 

C +189 

C +190 

C +191 


C +192 

C +193 

C +194 

C +195 

C +196 

C +197 

C +198 

C +199 

C+200 

C+201 


C+202 


8(3 + 2k + N){26 + 25k + 6P + SON + 15k N + 8N^) 
3(2 +A^)(2 +A; + iV)3 ’ 

8(3 + 2k + iV)(18 + 21A: + 6P + 22N + ISk N + 6N‘^) 
3(2 +A^)(2 +A: +A^)4 ’ 

16(3 + 2k + N){26 + 25k + 6k^ + 30A^ + 15A: + 8N^) 

3(2 +A^)(2 +A; +A^)4 


— I—^ 

O ( Z H" 7V ] iJi rC i V ) 

694A:2iV + 290A:^iV + SOk'^N + 30A^^ + 459A: + 417A;2A^2 + 96k^N^ + 13A^^ 


161A: + 76A:2iV3 + 2A^^ + 20A: , 

8(3 + 2k + N){S2 + 55k + 18A;2 + 41A^ + 35A: A^ + llA^^) 

3(2 +Ar)(2 +A: +A^)5 ’ 

3(2 + N){2 + k + + 2/i: + N){S6 + 39/c + 10/c^ + 67N + 5Sk N + 8A;^A^ 

41AT^ + 18A;Ar2 + 8A^=^), 

4(3 + 2A; + Ar)(4 - 13A: - 6^;^ + 3Ar - 9A: A^ + N^) 

3(2 +Ar)(2 +A: +Ar)3 ’ 

8(96 + 135/c + 68P + 12A;3 + 153Ar + 142A: N + S6k‘^N + 78N^ + 35A: A^^ + 13Ar3) 

3(2 +Ar)(2 +A: +A^)4 ’ 

8(3 + 2k + N){S2 + 55k + 18A;2 + 41Ar + 35A; A^ + llA^^^ 

3(2 +Ar)(2 +A: +Ar)5 ’ 

8(60 + 17A; - 32P - 12A;3 + 85N + Uk N - 18k^N + 42Ar2 + Sk + 7N^) 

3(2 +Ar)(2 +A: +A^)4 ’ 


—-—--;-^8(12 -2k- 59k‘^ - 52k^ - 12k* + 44Ar + 65A: A^ - 8k^N 

S{2 + N){2 + k + N)^ ^ 

lOk^N + 48AT^ + 72k N'^ + 15k'^N‘^ + 18A^^ + 17A; + 2N*), 

~ S{2 + N){^+k + Nf ^^~^‘^ + 48A; + 00^ + 16A;3 + 6iV + 151A; N + 118A;2iV 

20k^N + 2SN^ + 114A; + AOk'^N'^ + lOA^^ + 2Sk + N*), 

1 


'3(2 +A^)(2 +A; +AT)' 


-4(-24 - 12A; + 39^ + 44r + 12k* - A8N -OOkN - Ok^N 


12k^N - 27- A8k - 17k^N^ - 2N^ - 8k + N*), 


-—^^-—8(-240 - 425A; - 218k‘^ - lOk^ + 8k* - 403A^ - A22k N 

l + N){2 + k + NY ^ 


AI I Q4fc3 AI < -I ak^AI ^ 980 




SAk'^N^ - AN* + 8k N*) 
1 

~3(2 +A^)(2 +A; +Ar)5 


8(12 + 7k + S9k^ + 44A:^ + 12A;^ + 8SN + 141A: N + 128A;2a^ 
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C+203 


C+204 


C+205 


C+206 


C+207 

C+208 


C+209 

C+210 


C+211 


C+212 


+ 


+ 


+ 


+ 


+ 


+ 


+ 


+ 


+ 


42k^N + lUN'^ + Ulk N'^ + 55k‘^N^ + 53N^ + 33k + 8N*), 

~ 3{2 + N){2 + k + N)^ ^^^ + 2A: + N){28 -3k- 16^ - 4^ + 45N + 2k^N + 4k^N 
2QN^ + 3kN‘^ + Qk'^N'^ + SiV^), 

I Anu I on;^2 


3{2 +k + N)^ 

4N^), 

1 


16(27 + 49k + 30F + 6k^ + 44N + 52k N + Wk'^N + 23N‘^ + I3k N'^ 
4(-72 - 224A: - 137A:^ + 4k^ + 12A:^ - 28N - 82k N + 34k'^N 


3{2 + N){2 + k + N)^ 

40k^N + 87+ I04k + 55k^N‘^ + Q2N^ + 38k 

—-—^^-—4(-192 - 208A: + 69^;^ + 136A;^ + 36A:^ - 272N - 56k N 

3{2 + N){2 + k + N)^ ^ 

250k‘^N + 110A:^iV - 109A^2 + 104A; + 107k‘^N^ - lOiV^ + 34A: + N^), 

4(3 + 2A; + iV) (32 + 45A: + Uk"^ + 67N + 49k N + 4k‘^N + 41iV2 + 12A: + 8N^) 

3(2 + iV)(2 +A: + iV)4 ^ 


— -—--;-—8(-36 - 59k - 28k^ - 4k^ - 19A^ - 16A; + 8k^N + 4A:^A^ 

3(2 +A^)(2 +A: +A^)5 ^ 

26N^ + 29k + 12k‘^N‘^ + 21N^ + 10k + 4iV^), 

8(1 + A:)(3 + 2k + N){32 + 55k + 18P + 41iV + 35A;iV + llA^^) 

3(2 +A^)(2 +A; +A^)6 ’ 

-^^-7^8(324 + 739k + 602A:2 + 204A:=^ + 24A;^ + 731iV + 1190A; N 

3{2 + N){2 + k + Nf ^ 

620PN + 100A:^iV + 578N^ + 607k + 154A:2iV2 + 195A^3 + lOOitiV^ + 24iV^), 

~ 3(2+Af)(2 + fc + jV)« ^*^*^ + fc)(60 + 125* + 80P + 16*’ + 1331V + 228* IV 
110A:2iV + Uk^N + lOGA^^ + 133A; + 36k‘^N^ + 35A^^ + 24A; + 4iV^), 

— -——--^8(528 + 1364A; + 1309A:2 + 548A:=^ + 84A;^ + 1396A^ + 2844A: N 

o (z “h 7V ] i2i rC 7V J 

2056k^N + 588k^N + 48A;^A^ + 1415A^^ + 2126k + 1029A;2A^^ + 152A;^A^2 + 694iV^ 


+ 676k + 162k^N^ + 167iV^ + 78k + 16iV^), 

c+213 = - s(2 + N){2 + k + Nf ^^~^^^ + ^ 

+ 966k'^N + 440A:^A^ + 56k'^N + 49A^2 + 752k + 681k‘^N^ + 156k^N^ + 130A^3 


C+214 


C+215 


3427: + 1367:2^=^ ^ 57^4 ^ ^2k + 8N^), 

3{2 + N){2 + k + ^ ^ ^ ^ ^ ^ ™ + 947 + 25k^N 

43N^ + 29k + 8N^), 

8(3 + 27 + Ar)(10 + 177 + 67^ + MA^ + 117 A^ + 4N^) 

3(2 +A^)(2 + 7 +Ar)4 ’ 
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C+216 — 


-8(-132 - 239A; - ISgA:^ - AAk^ - Ak^ - 259iV - 2Qhk N 


^{2 + N){2 + k + Nf 
llk'^N + Q2k^N + IQk^N - - 27k + llOk'^N'^ + A2k^N^ - SOiV^ + Aik 


C+217 

C+218 

C+219 

C+220 

C+221 

C+222 

C+223 

C+224 

C+225 

C+226 

C+227 

C+228 

C+229 

C+230 

C+231 

C+232 


+ SAk^N^ -5N^ + 10kN^), 

A{3 + k + 2N) 

~ 3{2 + k + N)' 

A{3 + k + 2N) (60 + 77k + 22k^ + 121N + 115k N + 20k‘^N + 79N^ + A2k + IQN^) 

3(2 + iV)(2 +A: +A^)3 

4(3 + A: + 2N) (60 + 77k + 22k^ + 121N + 115k N + 20k^N + 79N^ + A2k + lOiV^) 

3(2 + iV)(2 +A: +A^)3 
8(15 + 13A; + 3P + 17iV + 7A: iV + 5N^) 

3(2 +A: +A^)4 ’ 

4(23A: + 23k‘^ + Qk^ + 25N + A8k N + 17k^N + 25N^ + 19A; + QN^) 

3(2 +A^)(2 +A; + iV)4 ’ 

8(3 + A: + 2iV)(32 + 55k + 18A;2 + 41A^ + 35A: 

3(2 + iV)(2 +A: +A^)5 ’ 

= ^75-—7-7775 ^ + 144A;2a^ 

o (z “h 7V ] iJi rC 7V J 

+ 14 A;^+ 304 A ^2 ^ 3^3^ j ^2 ^ 53^2^2 ^ 343^3 ^ ^3 ^ 2 AN ^), 

8(1 + A^)(3 + A; + 2A^)(32 + 55k + 18A:2 + 41Ar + 35A: A^ + llA^^) 

3(2 +Ar)(2 +A; +Ar)6 ’ 

8(3 + A: + 2A^)(32 + 55k + 18A;2 + 41Ar + 35A; A^ + llA^^^ 

3(2 +Ar)(2 +A: +Ar)5 ’ 

8(1 + A:)(3 + A; + 2A^)(32 + 55k + 18A:2 + 41Ar + 35A; A^ + llA^^^ 

3(2 +A^)(2 +A; +A^)6 ’ 

= —-—^^-^8(36 - 65k - 77k^ - 18k^ + 143A^ + lOA: A^ - 23k^N + 181A^2 

3(2 +A^)(2 +A: +A^)5 ^ 

+ 87A;Ar2 + 16A;2A^2 + 92A^=^ + 34A:A^^ + 16A^^), 

8(1 + A^)(3 + A; + 2A^)(32 + 55k + 18A:2 + 41Ar + 35A: A^ + llA^^) 

3(2 +Ar)(2 +A; +Ar)6 ’ 

= ^75—77775^—7—777I^(^^ + ^ + Qk^N 

o (z “h 7V ] iJi rC 7V J 

+ 87 + 86k + 19k‘^N‘^ + 37 + 20A: + OA^^), 

4(3 + A: + 2Ar)(32 + 55k + 18A;2 + 41A^ + 35A: A^ + llA^^) 

3(2 +Ar)(2 +A: +A^)5 ’ 

8(3 + A: + 2A^)(32 + 55k + 18A;2 + 41Ar + 35A; A^ + llA^^^ 

3(2 +Ar)(2 +A: +Ar)5 ’ 

8(3 + A: + 2Ar)(32 + 55k + 18A;2 + 41A^ + 35A: A^ + llA^^) 

3(2 +Ar)(2 +A: +A^)5 ’ 
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C+233 


+ 

C+234 = 

+ 

C+235 = 

C+236 = 

+ 

C+237 = 

+ 

C+238 = 

C+239 = 

C+240 = 

C+241 = 

C+242 = 

C+243 = 

C+244 = 

C+245 = 

C+246 = 

+ 

C+247 = 

C+249 = 

+ 


~ 3(2 + iV)(2Vfc + iV)5 ^^^^ + 17^ + k^- 2^' + + 100k N + Slk^N + 2PiV 

97+ 97k + 18k‘^N^ + A8N^ + 26k + 8iV^), 

—-—--^4(132 + 135A: + 39P + 2P + 279N + 200A; N + 29PN - 2k^N 

o (z “h 7V ] iJi rv 7V J 

211A^2 ^ QYk + 2k‘^N‘^ + 68N^ + lOA: + 8iV^), 

4(3 + A: + 2iV)(32 + 55A; + 18A;2 + 41A^ + 35A: 

3(2 + iV)(2 +A: +A^)5 ’ 

3(2 +A^)(2V A; + ^ ^ ^ ^ + 87A: + 44A;2a^ + 6k^N 

29+ 58k + 17k‘^N‘^ + 12N^ + 14A: + 2N^), 


-^-^7T7-^-^8(-24 - 13A; - Sr - 2^ + 

3(2 +A^)(2 +A; +Ar)4 ^ 

58N^ + 93k + l9k'^N‘^ + 35N^ + 27k + GA^^), 


+ i6I\ + (6k I\ + 


8(3 + A: + 2Ar)(32 + 55A; + 18A;2 + 41A^ + 35A: A^ + llA^^) 


3(2 +Ar)(2 +A: +A^)5 

4(48 + 87k + 43A;2 + 6k^ + 81A^ + 104A; N + 27k^N + 45A^2 ^ ^2 ^ 

3(2 +A^)(2 +A: +A^)4 ’ 

4(96 + 65k - 3k‘^ - 6k^ + 127A^ + 44A: A^ - 7k‘^N + SSA^^ ^ pp2 ^ g^3) 

3(2 +A^)(2 +A: +A^)4 ’ 

8(3 + A: + 2A^)(16 + 21A: + 6k‘^ + 19A^ + 13A: A^ + SA^^) 

3(2 +A^)(2 +A: +A^)4 ’ 

8(3 + A: + 2Ar)(20 + 28k + 8k‘^ + 54Ar + 55A; A^ + 10A:2Ar + 41A^2 ^ 23k + 9N^) 

3(2 +Ar)(2 +A: +A^)5 

8(3 + A: + 2Ar)(32 + 55k + 18A;2 + 41A^ + 35A: A^ + llA^^) 

3(2 +Ar)(2 +A: +A^)5 ’ 

16(24 + 55k + 33k‘^ + 6k^ + 53N + 76kN + 22k^N + 35A^2 ^ 25k + 7N^) 

3(2 +Ar)(2 +A: +Ar)4 ’ 

8(3 + A: + 2A^)(20 + 28k + 8k‘^ + 54A^ + 55A: A^ + 10A;2A^ + 41A^^ + 23k + 9N^) 

3(2 +Ar)(2 +A: +Ar)5 ’ 

-^^--8(1 + Ar)(60 + 120A: + 68P + 12A;3 + 126Ar + 163A: N 

3{2 + N){2 + k + Nf ^ 

A5k‘^N + 81N^ + 53k + IGA^^), 

8(3 + 3A; + A;2 + 3A^ + A: AT + Ar2) ^ _ 16(3 + 2A: + A^)(3 + A; + 2N) 

3(2 +A: +A^)4 ’ “ 3(2 +A; +Ar)4 ’ 

-^777^7 —I - ^ 

O ( ^ ~h -/V ) iJi rC i V ) 

125A^^ + 83A;A^^ + 24A^^), 
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C+250 


C+251 


C+252 

C+253 

C+254 

C+255 

C+256 

C+257 

C+258 

C+259 


C+260 

C+261 

C+262 

C+263 

C+264 


16(3 + k + 2N){26 + 38k + 12P + 33iV + 24:kN + 9N^) 

3(2 + iV)(2 +A: + iV)4 ’ 

—-—--^8(108 + 185A: + 93k‘^ + Uk^ + 313A^ + 433k N + 154k^N 

o (z “h 7V ] iJi rC 7V J 

12k^N + 404N^ + 441k + 107k‘^N^ + 4k^N^ + 273N^ + 215k + 28k‘^N^ 


92N^ + 49k + 12N^), 

8(3 + A: + 2iV)(32 + 55k + 18A;2 + 41A^ + 35A: 

3(2 + iV)(2 +A: +A^)5 ’ 

-^^-7^4(204 + 493A: + 418A:2 + 147A:=^ + 18A;^ + 461iV + 838k N 

3{2 + N){2 + k + Nf ^ 

482k‘^N + 87k^N + 382^ 454 ^ jy 2 ^ 135 ^ 2^2 ^ ^ 37^3 ^ 33 ^ jy3 ^ 

8(1 + A^)(3 + A; + 2A^)(32 + 55k + 18A:2 + 41Ar + 35A: A^ + llA^^) 

3(2 +Ar)(2 +A; +Ar)6 ’ 

—-—--^4(276 + 365A: + 59k‘^ - 63k^ - 18k^ + 649N + 716A: N + 118k‘^N 

o (z “h 7V ] i2i rC 7V J 

27k^N + 614A^2 + 514A: + 62k‘^N^ + 265A^^ + 127A; + 42N^), 

8(1 + A^)(3 + A: + 2Ar)(4 + 7A; + 2^ + 19A^ + 21A: A^ + 4eN + 17+ 19k + 4N^) 

3(2 +Ar)(2 +A: +A^)6 ^ 

8(1 + A:)(3 + A; + 2A^)(32 + 55k + 18A:2 + 41Ar + 35A; A^ + llA^^^ 

3(2 +A^)(2 +A; +A^)6 ’ 


“3(2Tl+2n+l+“*® + * + 2A')(28 + m + + 4P + 67Af + 84*: N 

27k^N + 2k^N + 66 A^^ + 57k + 9k‘^N‘^ + 30A^^ + 14A: + 5A^^), 

—-—^^-—8(-48 - 300A: - 373k‘^ - 169k^ - 26k^ + 84A^ - 196A; N 

3{2 + N){2 + k + NY ^ 

283k‘^N - 87k^N - 4k^N + 377 + 303A; + 98k‘^N‘^ + 10A:=^A^2 ^ 3g9jY3 


315A: + 92k‘^N^ + 162A^^ + 79k + 24A^®), 

4(3 + A: + 2N) (36 + 55k + 18A;2 + 47Ar + 35A; A^ + 13A^2) 

3(2 +Ar)(2 +A: +Ar)3 ’ 

8(60 + 153A: + 97k‘^ + 18A:3 + 141A^ + 214A: N + 95k‘^N + 97 + 71A: + 20A^3) 

3(2 +A^)(2 +A; +A^)4 

8(3 + A: + 2Ar)(32 + 55k + 18A;2 + 41A^ + 35A: A^ + llA^^) 

3(2 +Ar)(2 +A: +A^)5 ’ 

8(96 + 135A: + 55k‘^ + 9k^ + 153A^ + 152A; N + 33k‘^N + 81Ar2 ^ 43 ^ ^2 ^ 34 JY 3 ) 

3(2 +A^)(2 +A; +Ar)4 ’ 

—-—--^8(108 + 310A: + 307A;2 + 125A;3 + 18A:^ + 260A^ + 543A; N 

o (z “h 7V j{2i fx, ~\~ 7V J 

358k‘^N + 73k^N + 212A^^ + 293k + 99k^N^ + 70A^^ + 48A; + 8 A^^), 
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C+265 


C+266 


C+267 


C+268 


C+269 


C+270 

C+271 


C+272 

C+274 


C+275 


C+276 

C+277 


C+278 


r8(108 + 200A: + + 20k^ + 274A^ + 395k N + 155k‘^N 


3{2 + N){2 + k + N)^ 

16k^N + 267+ 268k + 55PN^ + 115A^^ + 61A: + 18A^^), 

-^^-77774(216 + 200A: - 53k^ - 85k^ - 18k^ + 532iV + 392k N 

57k'^N - 53k^N + A77N^ + 257k - 12k‘^N^ + 185iV3 + 57k + 26N^), 

— -—--^8(240 + 373k + 177k^ + 26k^ + 575N + 664A; N + 201A:2iV 

12k^N + 5A5N^ + AA9k + SAk'^N^ + Ak^N^ + 266iV3 + 152A; + ISk'^N^ 


70N^ + 2AkN^ + 8N^), 

-^^- 778(108 + 191A: + 95k^ + lAk^ + 235N + 269k N + 62pN 

2k^N + 170N^ + 99k N'^ - k‘^N‘^ + A7N^ + 5k + AN^), 
____L__^8(3 + k + 2N){92 + I77k + I9lk^ + I8k^ + 217iV + 276k N 

79k‘^N + 177+ I35k + 12k‘^N^ + 62N^ + 22k + 8 A^^), 

16(3 + k + 2A^)(16 + 25k + Sk"^ + 23N + 17kN + 7N^) 

3(2 +A; +A^)5 ’ 

-^- 77 -^- 7716(6 + k- 5 k‘^- 2k^ + AAN + 52k N + ISk'^N + 2k^N 

3{2 + N){2 + k + Ny ^ 

6AN^ + 61 A; + 13k‘^N‘^ + 34A^=^ + 18A: + 6N^), 

8{3 + 2k + N){3 + k + 2N) ^ 8{1 + N){3 + k + 2N) 

3(2 +A; +A^)3 ’ “ 3(2 +A: +A^)4 ’ 

-^^- 778(108 + 185A: + 93k^ + 14A:=^ + 313iV + 433A: N + 15Ak^N 

3{2 + N){2 + k + Nf ^ 

12k^N + 404A^2 ^ 443 ^ j^2 ^ + 4 ^ 3^2 ^ 273N^ + 215A: + 28k‘^N^ 

92N^ + A0kN^ + 12N^), 

jp-j—-+-^-j^8(l + N)(3 + k + 2N)(4 + 7k + 2^ + WN + 21kN + 41^ N 

17 + 10A;iV2 + 4A^=^), 

16(9 + llA; + 3P + 7A^ + 5A; + N^) 

3(2 +A; + iV)4 ’ 

-^- 77 -^- 778(228 + 365k + 185A:2 + 30k^ + 637N + 843A: N + 328k‘^N 

3{2 + N){2 + k + Nf ^ 

36k^N + 736A^2 + 765k N'^ + 207k‘^N‘^ + 12A:^iV2 + 437A^^ + 321A; + 46A;2A^^ 

132A^^ + 52A;A^^ + 16A^®), 

16(l + iV)(3 + A: + 2iV) 

3(2 +A: +A^)4 ’ 
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C+279 — 

+ 

C+280 = 
+ 

C+281 = 

C+282 = 

C+283 = 


r4(312 + 588k + 3A7k‘^ + 79P + 6k^ + 696A^ + 906A; N 


C+284 — 


C+286 

C+287 

C+288 


C+289 

C+291 

C+292 

C+293 

C+294 


3(2 +A^)(2 +A; + iV)5 
SlSk'^N + 27k^N + 535A^2 + 413A; + 5Ak‘^N^ + 167+ 51k + 18iV^), 

-^^-^4(-192 - 176A; + 69P + 89k^ + 18k^ - 304A^ - 40A: N 

3{2 + N){2 + k + N)^ ^ 

233k‘^N + 79k^N - 125N‘^ + 151A: + 118k‘^N‘^ + 7N^ + 65k + 8N*), 

32(33 + 63k + 35P + 6k^ + 69N + 76kN + 21k‘^N + 36N^ + 23k + 7N^) 

3(2 +A: +A^)5 ’ 

4(3 + A: + 2iV)(32 + 61 A; + 22k‘^ + 51+ 57A: + 8eN + 25N'^ + 12A: + 4Ar3) 

3(2 +Ar)(2 +A: +A^)4 ^ 

^ 8(156 + 209A: + 85k‘^ + lOA;^ + 385N + 412A: N + 121A:2Ar 

; A^3 + 20 

16(1 + A^)(60 + 105A; + 57k‘^ + 10A:=^ + 153A^ + 298k N 


3{2 + N){2 + k + Nf 
8k^N + 349A^2 + 265k + A2k^N‘^ + 138A^=^ + 56k + 20A^^), 

1 


3(2 +A^)(2 +A; +Ar)6 
+ 79k‘^N + 8k^N + 149A^^ + 141 A; + 28k‘^N^ + 64A^3 ^ 32 ^ + lOA^^), 

1 


C+285 — 


. s. ,-7^4(408 + 452A: + 37k^ - 87A:^ - 22k^ + 1216A^ + 1202A: N 

3{2 +N){2 + k +Nf ^ 

187PN - 63k^N - 8k^N + 1533A^2 + 1299A; A^^ ^ 222k^N‘^ - ik^N^ + 989A^^ 

637k + 72k‘^N^ + 318A^^ + 116A; + 40Ar5), 

8(3 + A: + 2Ar)(40 + 49A; + + 67N + 69k N + WPN + 38N^ + 19A; + 7N^) 


3{2 + N){2 + k + N)^ 


8{3 + k + 2N){5 + 2k + 3N) 

3(2 +A; +Ar)4 ’ 

—-—---^8(12 + 45A: + 27k‘^ + 4A:=^ + 57N + 135A; N + 53k‘^N + 3k^N 

o (z “h 7V ] i2i rC 7V J 

126A^2 + 193A: + 53PN^ + 2k^N^ + 122A^3 + 120A; + 18A:2A^^ + 52N^ 

26kN^ + 8N^), 

(k-N) ^ 

3{2 +k + N)' 

3(60 + 77k + 22k^ + 121Ar + 115A: N + 20A;2A^ + 79N^ + 42A: + lOA^^) 

(2 +A^)(2 +A; +A^)2 ’ 

3(60 + 77k + 22k^ + 121A^ + 115A: N + 29k‘^N + 79N^ + 42A: A^^ + lOA^^) 

(2 +A^)(2 +A; +A^)2 ’ 

(-A: + N) (60 + 77k + 22^ + 121A^ + 115A; A^ + 20A:2Ar + 79N^ + 42A; + lOA^^) 

3(2 +A^)(2 +A; +Ar)3 ' 

{-k + A^) (60 + 77k + 22A:2 + 121A^ + 115A; A^ + 29k^N + 79 A^^ + 42A; + lOA^^) 

3(2 +A^)(2 +A; +Ar)3 ' 
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C+295 


C+296 

C+297 

C+298 

C+299 

C+300 

C+301 

C+302 

C+303 

C+304 

C+305 

C+306 

C+307 

C+308 

C+309 

C+310 

C+311 

C+312 


2{-k + A^)(60 + 77k + 22k‘^ + 121iV + 115A: N + 20k^N + 79N^ + 42k + IQN^) 

3(2 +A^)(2 +A; +A^)3 ’ 

2{-k + N){Q0 + 77k + 22k^ + 121N + 115A: + 20k^N + 79N^ + 42k + IGiV^) 

3(2 + iV)(2 +A: +A^)3 ’ 

6(32 + 55k + 18A;2 + 41A^ + 35A: + llA^^) 

(2 +A^)(2 +A; +A^)4 ’ 

2{-k + N){32 + 55k + ISk"^ + 41N + 35k N + llA^^) 

3(2 +Ar)(2 +A: +Ar)5 ’ 

= —I - ^ + 327A;2a^ 

O ( Z H" 7V ] iJi rC i V ) 

+ 81A;^A^ + 158A^2 + 285k N'^ + 9lk‘^N^ + QIA^^ + Q9k + ITA^^), 

2(1 + N){-k + Ar)(32 + 55k + 18P + 41A^ + 35A: A^ + llA^^) 

3(2 +A^)(2 +A; +Ar)6 ’ 

6(1 + A^)(32 + 55k + 18P + 41Ar + 35A; A^ + llA^^^ 

(2 +Ar)(2 +A: +A^)5 ’ 

2(360 + 414A; + 43^;^ - 39k^ + 774A^ + 716A; N + 93k‘^N + 537 + 292k + 113A^3) 

3(2 +Ar)(2 +A: +A^)4 
4{-k + A^)(32 + 55k + 18A;2 + 41A^ + 35A; A^ + llA^^) 

3(2 +Ar)(2 +A: +Ar)5 ’ 

4{-k + A^)(32 + 55k + 18A;2 + 41A^ + 35A; A^ + llA^^) 

3(2 +Ar)(2 +A: +Ar)5 ’ 

4{-k + A^)(32 + 55k + 18A;2 + 41A^ + 35A: A^ + llA^^) 

3(2 +A^)(2 +A: +A^)5 ’ 

1 

= '7J5 - ^7(5—I - ^ + 49lk‘^N 

o (^ ~h -/V j{2i rZ ~\~ 7V J 

+ 44A;^A^ + 589A^^ + 571A: + 126A;2A^^ + 212A^^ + 108A: + 28A^^), 

2(1 + k){k - N){32 + 55k + 18P + 41Ar + 35A; A^ + llA^^^ 

3(2 +A^)(2 +A; +A^)6 ’ 

6(1 + k){32 + 55k + ISk"^ + 41Ar + 35A; A^ + llA^^^ 

{2 + N){2 + k + N)^ ’ 

4(1 + k){k- N){32 + 55A: + 18P + 41Ar + 35A: A^ + llA^^) 

3(2 +A^)(2 +A: +A^)6 ’ 

4(1 + A:)(9 + 5A: + 4Ar)(32 + 55k + 18P + 41A^ + 35A: A^ + llA^^) 

3(2 +A^)(2 +A: +A^)6 ’ 

4(9 + 5k + 4N){32 + 55k + 18P + 41Ar + 35A; A^ + llA^^^ 

3(2 +Ar)(2 +A: +A^)5 ’ 

= ^^-^4(36 - lllA; - 156A:2 - 44P + 93Ar - 224A: N - 245k^N 

3{2 + N){2 + k + N)^ ^ 

- 4Qk^N + 110A^2 _ iiYk - 83k‘^N^ + Q4N^ - 10k + 13A^^), 
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C+313 

C+314 

C+315 

C+316 

C+317 

C+318 

C+319 

C+320 

C+321 

C+322 

C+323 

C+324 

C+325 

C+326 

C+327 

C+328 

C+329 


4(1 + N){-k + A^)(32 + 55A: + 18P + 41iV + 35A; 

3(2 + iV)(2 +A: + iV)6 ’ 

— -—^^-^4(36 - 83k - 82k^ - 16k^ + 65N - 238k N - 186k^N 

3{2 + N){2 + k + N)^ ^ 

32k^N + 50N^ - mkN^ - 72k^N^ + 27- 28k + QN^), 

4(1 + A^)(9 + 4A: + 5iV)(32 + 55k + 18k‘^ + AIN + 35k N + lliV^) 

3(2 +A^)(2 +A; + iV)6 ’ 

2{-k + N){32 + 55k + 18k‘^ + AIN + 35k N + lliV^) 

3(2 + iV)(2 +A: + iV)5 ’ 

4(9 + Ak + 5N){32 + 55k + 18P + 41Ar + 35A;iV + llA^^) 

3(2 + iV)(2 +A: +’ 

— 7. - ^ 

O ( Z ~1~ 7V ] iJi rC i V ) 

5QQk‘^N + l07k^N + 602iV2 + 571k N^ + l50k‘^N^ + 23AN^ + 111k N^ + 34iV^), 

4(1 + N){-k + N){32 + 55k + 18P + 41iV + 35A; + llA^^^ 

3(2 +Ar)(2 +A: +Ar)6 ’ 

4(1 + A^)(3 + 2A: + A^)(32 + 55k + 18P + 41Ar + 35A: A^ + llA^^) 

(2 +Ar)(2 +A: +A^)6 ’ 

— -—--^2(576 + 824A: + 27Dk^ - 51k^ - 3Dk^ + 1768Ar + 27D2k N 

o (z “h 7V j{2i ri ~\~ 7V J 

1240A;2A^ + leifc^A^ + 1924A^2 + 2291A: A^^ + 628k^N‘^ + 850A^^ + 551 A; A^^ + 130A^^), 

— -—--^16(18 -k- 17k^ - 6k^ + 64A^ + 90A: A^ + 52k^N + 12A;^A^ 

o (z H" 7V ] i2i rC 7V J 

80A^2 + 105A: N'^ + 35k‘^N^ + 38N^ + 28k N^ + 6A^^), 

3(2 +A^)(2V A; + ^ ^ ^ ^ ^ ^ ^ 143A;2a^ 

20A;^A^ + 152A^2 + 213A: N"^ + 58k‘^N^ + 72N^ + 51A; N^ + 12Ar^), 

2{-k + A^)(32 + 55k + 18A;2 + 41A^ + 35A: A^ + llA^^) 

3(2 +A^)(2 +A: +A^)5 ’ 

2{-k + A^)(32 + 55k + 18A:2 + 41A^ + 35A: A^ + llA^^) 

3(2 +A^)(2 +A: +A^)5 ’ 

6(32 + 55k + 18A;2 + 41A^ + 35A: A^ + llA^^) 

{2 + N){2 + k + N)^ ’ 

4(-/c + A^)(32 + 55k + 18A;2 + 41A^ + 35A: A^ + llA^^) 

3(2 +A^)(2 +A: +A^)5 ’ 

A{-k + A^)(32 + 55k + 18A;2 + 41A^ + 35A: A^ + llA^^) 

3(2 +A^)(2 +A: +A^)5 ’ 

4(-A: + A^)(32 + 55k + mk'^ + 41A^ + 35A; A^ + llA^^) 

3(2 +Ar)(2 +A: +Ar)5 ’ 
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C+330 


C+331 

C+332 

C+333 

C+334 

C+335 

C+336 

C+337 

C+338 

C+339 

C+340 

C+341 

C+342 

C+343 

C+344 

C+345 

C+346 

C+347 


— I - ^ + 154A:2^ 

O ( Z H" 7V ] iJi ~\~ rC ~\~ i V ) 

20k^N + 200+ 255k + OAk'^N^ + 97+ 02k + 16iV^), 


4(9 + Ak + 5N){32 + 55A: + 18P + AIN + 35k N + 

3{2 + N){2 + k + N)^ ’ 

2{-k + N){32 + 55k + ISk"^ + AIN + 35k N + IIN^) 

3{2 + N){2 + k + N)^ ’ 

4(9 + 5k + AN){32 + 55k + 18P + AIN + 35k N + 

3{2 + N){2 + k + N)^ ’ 

-^-^ 777 ^—^- 77772(288 + 238k - 82k^ - 125k^ - 30k^ + A82N + 222k N 

3{2 + N){2 + k + NY ^ 

135k‘^N - 69k^N + 292N‘^ + Aik N^ - A5k‘^N‘^ + 75N^ -7kN^ + 7N ^), 

4(48 + 173k + 135P + 30k‘^ + 91A^ + 200A: N + 77PiV + 49 A ^2 ^ 53 ^ ^2 ^ gjy3) 

3{2 + N){2 + k + NY ’ 

2{-k + A^)(32 + 55k + ISk"^ + 41A^ + 35A; iV + lliV^) 

3{2 + N){2 + k + Nf ’ 

6(32 + 55k + 18A;2 + AIN + 35kN + lliV^) 

{2 + N){2 + k + NY ’ 

4(-/c + A^)(32 + 55k + ISk"^ + 41A^ + 35A: + lliV^) 

3(2 +A^)(2 +A: +A^)5 ’ 

4(9 + 5k + 4A^)(32 + 55k + 18P + 41A^ + 35A;iV + 

3(2 + iV)(2 +A: +A^)5 ’ 

4(48 + 157A: + 114P ^ 2Ak^ + 107iV + 202k N + 70k‘^N + 08N^ + 61A; N"^ + 13iV3) 

3(2 +A^)(2 +A: +A^)4 

2{-k + A^)(16 + 21A; + 6 P + 19iV + 13A; + 5NY 

3(2 +A^)(2 +A; +Ar)4 ’ 

2(16 + 47A; + 18A;2 + 25N + 31A: A^ + 7NY 
(2 +A^)(2 +A; +A^)3 ’ 

2{-k + A^)(20 + 28k + 8P + 54A^ + 55A: A^ + lOfc^A^ + 41A^^ ^ 23k N"^ + ON^ 

3(2 +Ar)(2 +A: +Ar)5 ’ 

A{-k + A^)(32 + 55k + 18k‘^ + 41A^ + 35A: A^ + llA^^) 

3(2 +A^)(2 +A: +A^)5 ’ 

A{-k + A^)(32 + 55k + 18A;2 + 41A^ + 35A; A^ + llA^^) 

3(2 +Ar)(2 +A: +Ar)5 ’ 

-^- 7777 ^—^-77772(276 + 194A: - 102k‘^ - OOk^ + 496Ar + 335k N - 10k‘^N 

3{2 + N){2 + k + NY 

319A^^ + 149A:A^^ + 65A^^), 

8(48 + 64A; + 33k'^ + Ok^ + 56A^ + 46A: A^ + 13A;2A^ + 17Ar2 + 4A: A^^ ^ N^ 


3{2 + N){2 + k + NY 
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C+348 


C+349 

C+350 

C+351 

C+352 

C+353 

C+354 

C+355 

C+356 

C+357 

C+358 

C+359 

C+360 

C+361 

C+362 

C+363 


+ 


-^^-^4(180 + 150A: - - 131k^ - 30k* + ASON + 453k N 

3{2 + N){2 + k + N)^ ^ 

lOk'^N - 45k^N + 468N^ + 373k + 49k‘^N^ + 192^ gg^ jys ^ 28N*), 

4{—k + iV)(16 + 21k + 6k‘^ + 19iV + 13A; N + 5iV^) 

3(2 +A^)(2 +A; + iV)4 ’ 

2{-k + N){20 + 2k- 17A;2 - 6k^ + 48iV + 21A;iV - + 36A^2 ^ ^2 ^ g^3) 

3(2 +A^)(2 +A; + iV)5 ’ 

2(84 + 236k + 75P - 6k^ + 262N + 449A; N + 95k^N + 220A^2 ^ jY2 ^ 5qjy3) 

3(2 +A^)(2 +A; + iV)4 ’ 

8(48 + 32k - 9k‘^ - 6k‘* + 88N + 50kN - k‘^N + SSA^^ ^ 20k 

r» / r-\ 1 AT\/r-v . 7 ■ A t\/I 5 


—-——---^4(180 + 364A: + 216^^ + 40A:^ + 554A^ + 867k N + 374A:2iV 

o (z “h 7V ] iJi rC 7V J 

44k^N + 591 + 638k N'^ + 146A;2A^2 + 262N^ + 147A: + 41A^^), 

-^777 +—I -^ + 334A;2a^ 

O ( Z ~1~ 7V J f Z “h rC H" i V ) 

85k^N + 171 A^2 + 273k N'^ + 93A:2Ar2 + 94N^ + 63A; A^^ + 17Ar^), 

4(9 + 4A; + 5A^)(32 + 55k + 18P + 41Ar + 35A; A^ + llA^^^ 

3(2 +Ar)(2 +A: +A^)5 ’ 

-^^-rr4(246A; + 359A:2 + 179A:=^ + 30A;^ + 42A^ + 430A; N + 382k'^N 

3{2 + N){2 + k + Nf ^ 

93k^N + 75N‘^ + 257k N"^ + l0lk‘^N‘^ + 46N^ + 55k + 9A^^), 

—1 -7n7^— I —7773 ^ 

O ( ^ ~h -/V ]{2i ni i V ) 

395A^2 + 166A:A^2 + 73A^=^), 

8(9 + 5A; + 4A^)(18 + 21A: + 6A;2 + 22Ar + 13A; AT + 6Ar2) 

3(2 +Ar)(2 +A: +A^)4 ’ 

{-k + A^)(20 + 21A; + 6^ + 25N + l3kN + 7N^) 

3(2 +A^)(2 +A; +Ar)4 ’ 

2(96 + 52k - 39P - 18A;3 + 188Ar + 108A: N - Ok'^N + 123A^2 ^ ^2 ^ 25N^) 

3(2 +A^)(2 +A; +A^)4 ’ 

8{—k + A^)(16 + 21k + 6k‘^ + 19A^ + 13A; A^ + 5A^^) 

3(2 +A^)(2 +A; +Ar)4 ’ 

8(96 + 203A: + 126^^ ^ 24P + 181A^ + 247A; N + 76k'^N + 107A^2 ^ 72 A: + 20A^3) 

3(2 +Ar)(2 +A; +Ar)4 ' 

-7777^7 —I -7775 + 1054Ar + 2138A; N 

1505A;2Ar + 445pA^ + 44A;^A^ + 1024A^2 + 1641A: + 805k‘^N^ + 130A:^Ar2 + 527 


+ 589k + 146A;2 A^^ + 143Ar^ + 84A: N* + 16Ar^), 
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C+364 


C+365 

C+366 

C+367 

C+368 

C+369 

C+370 

C+371 

C+372 

C+373 

C+374 

C+375 

C+376 

C+377 

C+378 

C+379 


4(-/c + A^)(32 + 55A; + 18k‘^ + 41A^ + 35A: 

3(2 +A^)(2 +A: +’ 

2{-k + N){32 + 55k + ISk"^ + AIN + 35k N + 

3(2 +A^)(2 +A: +A^)5 ’ 

—I - ^ 

O ( ^ ~h -/V ) iJi rC ~\~ i V ) 

911k‘^N + 181A:^iV + 541iV2 + 72Ak + 2A6k‘^N^ + 162A^=^ + lOQ/tiV^ + 16iV^), 

4(1 + N){-k + A^)(32 + 55A: + 18P + 41iV + 35A; + llA^^) 

3(2 +Ar)(2 +A: +Ar)6 ’ 

4{-k + A^)(32 + 55k + 18A;2 + 41A^ + 35A; A^ + llA^^) 

3(2 +Ar)(2 +A: +Ar)5 ’ 

2(1 + N){-k + N){A + 7k + 2k‘^ + IQA^ + 21A; A^ + 4A;2A^ + ITA^^ + IQk + 4A^3) 

3(2 +A^)(2 +A; +A^)6 ’ 

4(1 + k){k- N){32 + 55A: + 18P + 41Ar + 35A: A^ + llA^^) 

3(2 +A^)(2 +A: +A^)6 ’ 

4(1 + k){k- N){32 + 55A: + 18P + 41Ar + 35A; A^ + llA^^) 

3(2 +A^)(2 +A; +A^)6 ’ 

— ---7t2(-324 - 727k - 520k^ - 116k^ - 551A^ - 1068A: N - 60Ak^N 

3{2 +N){2 + k +Nf ^ 

88k^N - 302N^ - A79k - lQ8k'^N^ - A3N^ - 5Ak + AN^), 

_^__+____^2(-fc + iV)(160 + 376fc + 325*2 + 125*’ + 18*' + 376JV 

640/c N + 356k‘^N + 67k^N + 331A^^ + 365/c + 97k^N^ + 130A^^ + 7lk + 19A^^), 

4(1 + N){-k + Ar)(32 + 55A; + 18P + 41A^ + 35A: A^ + llA^^) 

3(2 +A^)(2 +A; +Ar)6 ’ 

-^^-7^2(288 + 2l2k - 53k^ + k^ + I8k^ + 796A^ + 460A; N 

3{2 + N){2 + k + Nf ^ 

19Ak‘^N - Qlk^N + 889N‘^ + 457A: - Q3k‘^N^ + 456A^^ + 167A: + 83Ar^), 

~ 3(2 + N){2 + k + Ny '^^~^ + ^ 

246A:^ A^ + 32k^N + 464A^2 + 463A; + 108A:^ A^^ + 205A^^ + IlOA: + 32A^^), 

2{-k + Ar)(32 + 55k + 18A;2 + 41A^ + 35A; A^ + llA^^) 

3(2 +Ar)(2 +A: +Ar)5 ’ 

-^^-7774(936 + 2702k + 3099A:2 + 1778A;3 + 514A:^ + 60A;^ 

3(2 +A^)(2 +A; +Ar)6 ^ 

2374A^ + 5530A; N + 4808A;2A^ + 1854A:^A^ + 270A;^A^ + 2315A^2 + 4086A; 

2A05k‘^N^ + A68k^N^ + 1064A^3 ^ 1268 A; A^^ + 384A:2A^=^ + 223A^^ + 134A: + 16A^®), 

— -—^^--2(96 - 120fc - 255k^ - 82P + 180A^ - 452/c N - 559k^N 

3{2 + N){2 + k + NY ^ 
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C+380 


C+381 

C+382 

C+383 

C+384 

C+385 

C+386 

C+387 

C+388 

C+389 

C+390 

C+391 

C+392 


+ 


+ 


+ 


+ 


+ 


+ 


llQk^N + IQIN^ - 330A: - 22Qk‘^N^ + 83N^ - 52k + 16A^^), 

— -—--^4(456 + 1104A; + 945^;^ + 337k^ + 42k^ + 972N + 1836A; N 

o (z “h 7V ] i2i rC 7V J 

1089k^N + 201k^N + 759N‘^ + 993k + 308k^N‘^ + 257 + 173A: + 32A^^), 

2(-96 - 132A; - 79k'^ - I8k^ - 108iV - 88k N - 29k^N - 25N^ - 2k + N^) 

3(2 +A^)(2 +A: +A^)4 ’ 

4(-/c + A^)(32 + 55k + 18k‘^ + AIN + 35k N + 

3(2 +A^)(2 +A: +A^)5 ’ 

A{-k + A^)(32 + 55k + 18k‘^ + 41A^ + 35A; iV + 

3{2 + N){2 + k + N)^ ’ 

~ 3{2 + N){2 + k + Nr ‘^^^'^^ + 1064A; + 573k^ + 102A;3 + 1132iV + 1244A; N 

335k‘^N + 631A^2 + 350A;iV2 + 113A^=^), 

— -—^^-—4(-96 - 244/c - 238k‘^ - 107k^ - 18k^ - 92N - 198k N 

3{2 + N){2 + k + N)^ ^ 

U2k'^N - 37k^N + AN^ -Ilk - Gk'^N^ + 20A^=^ + 9kN^ + AN^), 

~N(5 -^777 +—I - ~ ^ 

o (z H" 7V j{2i ~\~ ni ~\~ i V ) 

k^N + 168 + 135A: + 39k‘^N‘^ + 48A^=^ + 19 A; + 4iV^), 

8{-k + iV)(16 + 21A; + 6P + 19A^ + 13A: + 5N‘^) 

Q/'O I AT\(0 I h I AT\A ’ 


~N(5 - ^N(5—I - ^ 

O ( ^ ~h -/V j{2i ~\~ ni i V ) 

1034A;2iV + 193PA^ + 775N^ + 999A: + 304A;2A^^ + 280iV^ + 181A: + 36A^^), 

2{-k + iV)(32 + 55k + 18A;2 + 41A^ + 35A; iV + lliV^) 

3(2 + iV)(2 +A: + iV)5 ’ 

-^^-7^4(264 + 280A: + 59k'^ - 6k^ + 644Ar + 566A: N + 118PN 

3{2 + N){2 + k + Nf ^ 

Qk^N + 563^ 342^ + 39k‘^N^ + 206+ 60A; + 27N^), 

— -—^^-7^4(192 + 704A: + 781A;2 + OOOA;^ + 60A:^ + 544A^ + 1312A: N 

3{2 +N){2 + k +Nf ^ 

922PN + 208A:^iV + 499iV2 + 744A;iV2 + 253k‘^N^ + 182A^3 + 128A;iV3 + 23N^), 

-^^--4(36 + 55A: + Gk"^ - lAk^ - Ak^ + 251A^ + 427A; N + 244A;2iV 

Q9k^N + 10A;^A^ + 431iV2 + 579k N'^ + 2A2k‘^N^ + 37k^N^ + 307A^^ + 278k 


C+393 


58k^N^ + 99A^^ + 45A: + 12A^®), 

4(9 + 5A; + 4A^) (4 + 7A; + 2^ + 19iV + 21 A; iV + 4A;2 + 17Ar2 + lOA; + 4A^3) 

3(2 +A^)(2 +A: +A^)5 
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C+394 


C+395 

C+396 

C+397 

C+398 

C+399 

C+400 

C+401 

C+402 

C+403 

C+404 

C+405 

C+406 

C+407 


4(1 + A:)(9 + 5A: + 4iV)(32 + 55A; + 18P + 41A^ + 35A: 

3(2 +A^)(2 +A: +A^)6 ’ 

— I—^ 
O ( ^ ~h -/V ]{2i ~\~ ni ~\~ i V ) 

963A:2iV + 206A:^iV + 427iV2 + 631A; iV^ + 232pN^ + lOSA^^ + 88k + 8N^), 


~ 3(2 + N)(2 + k+N)« ^^^ + *:)(180 + 323k + 185*:" + 34p + 4511V + 648*: N 
275k‘^N + 32k^N + 409A^2 + 415A; + 96k‘^N^ + ISSiV^ + 84A: + 22N ^), 

~ 3(2 + iV)(2Vfc + iV)6 ^^~^ + N){372 + Q83k + 397k‘^ + 7Ak^ + 891iV + 1252A;iV 
393k‘^N + 32k^N + 777 N'^ + 747A; + 158A:2 + 292N^ + 144A: + 40A^^), 


1 

3(2 +A^)(2 +A: +A^)5 


4(756 + 1261A; + Q38k‘^ + 92k^ - 8k^ + 1745A^ + 1807A; N 


AQk'^N - 375k^N - 82k^N + 1549A^^ + 757k - A92k^N^ - 225k^N^ + 671N^ 


66k - 162PN^ + 143A^^ - llA; A^^ + 12Ar5), 

—-—^^- 778(276 + 674A: + 590A;2 + 221A;3 + 30A:^ + 580A^ + 1078A: N 

3{2 +N){2 + k +Ny ^ 

6A2k^N + 123A:^A^ + 438A^^ + 551 A; + 168A:^A^^ + 140A^^ + 89k + 16A^^), 

-^^^- 778(138 + 251A: + 151A:2 + 39k^ + 238N + 285k N + 85k'^N 

3{2 + N){2 + k + NY ^ 

128N^ + 76k + 22NY, 

-^^^-774(-324 - 673k - 592k'^ - I59k^ - I8k^ - 713N - 927k N 

3{2 + N){2 + k + Nf ^ 

225k^N + 1037:^ A^ + 36k^N - 551N^ - 298k + 189k‘^N^ + 98k^N^ - 182N^ 


36k + 80k^N^ - 22N^ + 20A: A^^), 

2(-96 - 180A: - 129^^ _ 39 ^ _ sqA^ - 92k N - A7k‘^N + 29A^2 ^ 34 ^ ^2 ^ 

3{2 + N){2 + k + NY 

{—k + A^)(16 + 21A: + 6 /c^ + 19A^ + 13A: N + 5NY 
(2 +Ar )(2 +A: +A^)3 ’ 

2(-96 - 132A: - 79k‘^ - 18k^ - 108A^ - 88k N - 29k^N - 25N^ - 2k N^ + N^ 

3(2 +A^)(2 +A: +A^)4 ’ 

2{-k + A^)(32 + 55k + 18A;2 + 41A^ + 35A; A^ + llA^^) 

3(2 +Ar)(2 +A: +Ar)5 ’ 

2(96 + lOOA: + IIP - 6 P + 140A^ + 112A: N + 9k‘^N + 69A^2 ^ 34 ^ ^ 

3(2 +Ar)(2 +A: +A^)4 ’ 

-^^- ^2(-k + A^)(52 + 118A: + 83P + 18P + 76N + 117A: N 

3{2 + N){2 + k + NY 

A3k‘^N + 32N^ + 25k N^ + 4A^3)^ 
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C+408 


C+409 

C+410 

C+411 

C+412 

C+413 


C+414 

C+415 

C+416 

C+417 

C+418 

C+419 

C+420 

C+421 

C+422 


2{-k + N){12 + 2Ak + 8P + 38N + A9k N + lOk^N + 31N^ + 21k + 7N^) 

3{2 + N){2 + k + Ny ’ 

— -—--^(384 + 768k + 516k‘^ + 151k^ + 18k^ + 960A^ + 1312k N 

507k'^N + 59k^N + 860+ 737k + 119k‘^N^ + 333N^ + 141 A: + 47A^^), 

— -—--^(360 + 590A; + 339k‘^ + 66k^ + 598N + 644/c N + 185k^N 

o (z H" 7V ] i2i rC 7V J 

313A^2 + 164A: N^ + 53N^), 

— I—^ 

O ( ^ ~h -/V ]{2i ~\~ ni i V ) 

697k‘^N + 113A:^Ar + 762N^ + 697k + 169k‘^N^ + 271A^^ + 121A; A^^ + 35Ar^), 

4(24 + 39k + 17A;2 + 2k^ + 67N + 6AkN + 16k‘^N + 39N^ + 23k + 8N^) 

3(2 + k + NY ’ 


—---^-7^2(264 + 902A: + 970^;^ + 433^;^ + 70A:^ + 766A^ + 2074A: N 

3{2 +N){2 + k +Nf ^ 

1715k^N + 553k^N + 56k^N + 892N^ + 1779k + 987PN^ + 168k^N^ + 513A^^ 


669A: + 182k^N^ + 145 A^^ + 94A: + IGAT^), 

2{-k + N){32 + 55k + 18k‘^ + AIN + 35k N + IIN^) 

3(2 +Ar)(2 +A: +Ar)5 ’ 

4(-/c + A^)(32 + 55k + 18k‘^ + AIN + 35k N + llA^^) 

3(2 +A^)(2 +A: +A^)5 ’ 

4(-A: + A^)(32 + 55k + 18A;2 + 41A^ + 35A; A^ + llA^^) 

3(2 +Ar)(2 +A: +Ar)5 ’ 

3(2 + A^)(2 + k + k){—k + A^)(36 + 39A; + lO/c^ + 67N + 53k N + 8k‘^N 

AIN^ + 18A;Ar2 + 8A^=^), 

— -——^— -^2(36 + 75k + 3k^ - lOk^ + 195A^ + 296A; N + 47A:2A^ - 8k^N 

o (z “h 7V ] iJi rC 7V J 

295N^ + 315A: N^ + 38pN^ + 170 A^^ + lOOA; N^ + 32Ar^), 

2{-k + Ar)(32 + 55k + 18A;2 + 41A^ + 35A; A^ + llA^^) 

3(2 +Ar)(2 +A: +Ar)5 ’ 

-^^-^2(96 - 68k - 205P - 70k^ + 488Ar + 168A: N - 207k^N 

3{2 + N){2 + k + Ny ^ 

56k^N + 679A^2 + 324A: N^ - AOk'^N^ + 361 A^=^ + 122A: N^ + 64A^^), 

— -—^^-774(264 + 404A: + 187A;2 + 26k^ + 616A^ + 704A; N + 20ApN 

3{2 +N){2 + k +Ny ^ 

lOk^N + 537N^ + 416A: N^ + 57k‘^N^ + 206A^=^ + 84A: N^ + 29A^^), 

4(-A; + Ar)(32 + 55k + 18A;2 + 41A^ + 35A; A^ + llA^^) 

3(2 +Ar)(2 +A: +Ar)5 ’ 
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C+423 


C+424 

C+425 


C+426 

C+427 


C+428 


C+429 


C+430 


C+431 


C+432 


C+433 


C+434 


C+435 


2(96 + lOOit + IIP - 6P + 140A^ + 112A: + 9k^N + 69iV2 + SAk 

3{2 + N){2 + k + N)* 

2(72 + 20A; - 2lP - 6P + 160iV + 56A; iV - 7k^N + 109iV2 + 2Qk + 23N^) 

3{2 + N){2 + k + N)^ ’ 


—-— -;-—4(-96 - 212/c - 148P - 32p - 124A^ - 266/c N - 155k^N 

3{2 + N){2 + k + N)^ ^ 

22k^N - 18A^2 - 82k N'^ - 37k‘^N^ + 29+ 2k + 9N^), 

4{-k + iV)(32 + 55k + 18P + 41A^ + 35A; iV + 

3{2 + N){2 + k + N)^ ’ 


r4(96 + 84A: - 8P + 252N + 178A: N - 5k^N - lOk^N 


3{2 + N){2 + k + Ny 
25AN^ + I38k N'^ + + IISA^^ + 38k + 19Ar^), 

— -——^— -^4(360 + 472A: + 192p + 24P + 788N + 764A; N + 187pAr 

o (z “h 7V j{2i ~\~ rZ ~\~ 7V J 

Qk^N + 664A^2 ^ 434^ ^ 49^2^2 ^ 255 AtS + 88A; + 37N^), 

— -——^— -—8(-48 - 23k + 13P + 6P - 55N + 65k N + 83k‘^N + 18pA^ 

o (z “h 7V ] iJi rC 7V J 

3N^ + 98k + A3k‘^N^ + 17+ 28k + AN^), 

— -—^^-7^4(456 + 1036A; + 887P + 35lP + 54P + 1136A^ + 1898A; N 

3{2 +N){2 + k +Nf ^ 

1063pAr + 207k^N + 995N^ + 1089A; + 300P A^^ + 365A^^ + 195A: + A8N ^), 

1 


u —^4(192+ 768A: + 813P + 32lP + 42P + 480A^ + 1344A:A^ 

o (z “h 7V ] iJi rC 7V J 

929pAr + 18lPAr + 435A^^ + 783k + 268k^N^ + 175N^ + 155k + 26A^^), 

—-——^—--^4(324 + 671A: + 492P + 155P + 18P + 931A^ + 1603A: N 

935 PN + 222k^N + 18pAr + 1073A^2 + 1426A; A^^ + 575PN^ + 73k^N^ + 616A^3 


557k + 114PA^3 ^ ^ ^4 ^ 20N^), 

~ 3i2 + N){2 + k + N)^ '^^^ + 4A; + 5iV)(36 + 39k + lOP + 67N + 53k N + 8PiV 
41AT^ + 18A;Ar2 + 8A^^), 

3(2 + Af)(2V k + ^ ^ ^ ^ 

244A:^ AT + 26k^N + 452A^2 + 423A; + 88k^N^ + 187+ 92k + 28N^), 

-^^-7^4(396 + 643A: + 256P - 19P - 18P + 1535Ar + 2113A; A^ 

729pAr - 2k^N - 18k^N + 2257+ 2A78k N'^ + 649pA^^ + ISpA^^ + 1582A^^ 


1235A; + 182pA^^ + 530A^^ + 221k + 68N^), 
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C+436 


C+437 

C+438 

C+439 

C+440 

C+441 

C+442 

C+443 

C+444 

C+445 

C+446 

C+447 

C+448 

C+449 


8(42 + 56A; + 21^ + 2k^ + 70N + 66k N + 13k‘^N + 39N^ + 26k + 7N^) 

3{2 +k + N)* ’ 

8(21 + 14A; + 2P + 28N + 16k N + 9N^) 

3(2 +A; + iV)4 ’ 

—I - K775^^~^^ + ^ + 336k‘^N 

O ( ^ ~h -/V ] iJi rC i V ) 

54A;^A^ + 437A^^ + 815A: N'^ + 322k'^N^ + 28k^N‘^ + 419A^^ + 465A; + 92k'^N^ 

167N^ + 96k + 2AN^), 

-^^- -i-k + iV)(192 + 264A; + 93k‘^ + 6k^ + 280iV + 232k N 

3{2 + N){2 + k + Nf^ 

3lk‘^N + 123A^2 + 42A; iV^ + ITiV^), 

-^^-^(768 + 908A; + lOSA;^ - 66k^ + 1012iV + 508A: N - l26k‘^N 

3{2 + N){2 + k + NY^ 

3A7N‘^ -36k + 29NY, 

-^^-7r2(-48 - 88k - 86k‘^ - 63k^ - I8k^ - 86N - l2Ak N - 89PN 

3{2 + N){2 + k + NY ^ 

39k^N - 12N^ -kN^- bk'^N^ + 33N^ + 27k 

-^^- 7^4(180 + 369A: + 267k‘^ + 75k^ + 6k^ + A65N + 631A; N 

367k‘^N + A3k^N + 344A^2 ^ ggg^ jy2 ^ + 1327+3 + 74A: + 19iV^), 

— -—^^-7t2(1488 + 3232k + 2564A;2 + 861A;3 + 102A;^ + 3128A^ + 5148A: N 

3{2 + N){2 + k + Nf ^ 

27A3k‘^N + 461A;3Ar + 2440iV2 + 2723k + 735k‘^N^ + 849iV3 + A87kN^ + lllA^^), 

— -—^^-7t4(744 + 1796A; + 1559A:2 + 592k^ + 8Ak^ + 2392A^ + 4626A: N 

3{2 +N){2 + k +NY ^ 

3678k^N + 832k^N + 72k'^N + 2995A^^ + 4352A:iV2 + 1955A;2A^^ + 276k^N^ 

1830iV3 + 1778A: + 400A;2A^3 ^ 5471 Y 4 ^ 268 A; + 64iV3), 

4(9 + Ak + 5N){32 + 55k + 18P + 41iV + 35A;iV + 

3(2 + iV)(2 +A: +A^)5 ’ 

4(1 + k){k- N){32 + 55k + 18P + 41iV + 35A: + llA^^) 

3(2 +A^)(2 +A: +A ^)6 ’ 

- ^^ -7^2(288 + 606A: + 408A:2 + 114A:3 + 12A;^ + 690iV + 1120A; N 

3{2 + N){2 + k + NY 

527k^N + 86k^N + 632A^2 + 690A;iV2 + l65k‘^N‘^ + 253A^3 ^ 133 ^: AT^ + 37 
4(1 + A^)(9 + 4A: + 5Ar)(32 + 55k + I8k‘^ + 41A^ + 35 A: A^ + llA^^) 

3(2 +A^)(2 +A; +Ar )6 ’ 

— -—--—2(2304 + 4312A: + 2452^;^ + 414A;3 - 12A:^ + 5480Ar + 7710A; N 

o (z “h 7V j{2i rZ ~\~ 7V J 

29A5k^N + 256k^N + 4814A^2 + 4584A: N'^ + 895k^N‘^ + 1849A^^ + 904A: + 261A^^), 
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C+450 


—-—--;-^4(360 + 962A: + 919k^ + 381k^ + 58k^ + 946A^ + 2062A: N 

3{2 + N){2 + k + N)^ ^ 

+ 1535k^N + 463k^N + 44A;^A^ + lOSlA^^ + 1715A: + 862pN^ + 138k^N^ + 617N^ 

+ 659A: + 162k‘^N^ + 190iV^ + lOOA; + 24iV^), 

4(1 + A:)(3 + k + 2N){32 + 55k + 18P + 41iV + 35A;iV + 

(2 +A^)(2 +A; + iV)6 ’ 

c+452 = - s(2 + N){2 + k + Ny '^^‘^^^ + ^ 

+ 1409A;2iV + 503A;^A^ + 52k'^N + 511N^ + 1135k + 750k‘^N^ + U6k^N^ + 267 

+ 395A: + 132k‘^N^ + 78N^ + 56k + lOA^®), 

c+ 453 = —r-^4(1440 + 3128A: + 2568^;^ + 943A;^ + 130A;^ + 4504A^ + 8072A: N 

o (z H" 7V ] i2i ~\~ rC ~\~ 7V J 

+ 5193A;2iV + 1377A:3iV + 116A:^iV + 5488A^2 + 7577k + 3365k‘^N^ + A7Ak^N^ 

+ 3279iV3 + 3091A: + 70Ak‘^N^ + 965iV^ + A66k N* + 112A^®), 

c+454 = ^-TT^—^- t^4(-24 -112k- 117k‘^ - 37k^ - 2k^ + 460iV + 958k N 

+ ^ 3(2 +A^)(2 +A: +A^)5 ^ 

+ 829PN + 351k^N + 56k^N + 1139A^2 + 1845A; + 1030k^N^ + 204:k^N^ + 975A^^ 


C+455 

C+456 


C+457 


C+458 


C+459 

C+460 


C+461 


1059A; + 288k‘^N^ + 358A^^ + 196A: + 48A^®), 

4(9 + 5k + AN){32 + 55k + 18P + 41iV + 35A: 

3(2 + iV)(2 +A; + iV)5 ’ 

-^^-^4(360 + 1002A; + 969A;2 + 400A;3 + 60k^ + 906A^ + 2134A: N 

1648k^N + 504A;3A^ + 48A;^A^ + 929+ 1708A; + 917PN^ + 152k^N^ + 492A^3 

614A: + 166k‘^N^ + 137+ 86k + IGA^^), 

—-—^^-^(576 + 1212A: + 930^;^ + 319^;^ + 42A:^ + 1380Ar + 2172k N 

3{2 + N){2 + k + 

1093k^N + 183A;^A^ + 1218A^2 + 1285A: N'^ + 319k^N‘^ + 471N^ + 253k + 67N^), 

-^nT^T —I - ^ + 149A:2Ar 

O ( Z ~1~ 7V j{2i ~\~ ni i V ) 

217A^2 + 152A:A^2 + 41A^=^), 

6(32 + 55k + 18A;2 + 41A^ + 35A: A^ + llA^^) 

(2 +A^)(2 +A; +A^)4 ’ 

-^nT^T —I - ^ + 155A:2Ar 

O ( Z “h 7V j{2i ni i V ) 

211A^2 + 1367:A^^ + 39A^^), 

4(32 + 55k + 18A;2 + 41A^ + 35A: A^ + llA^^) 

(2 +Ar)(2 +A: +A^)3 ’ 
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C+462 


C+463 

C+464 


C+465 


C+466 

C+467 


2(-12 - 106A; - 143^^ - 42P + 76iV + 15A; iV - 47PA^ + 104A^2 ^ 55 ^ ^2 ^ 28N^) 

3(2 +A^)(2 +A; +A^)4 ’ 

2(372 + 472A; + 136^:2 ^ yAGN + 697k N + 122k‘^N + A87N^ + 253k + 99N^) 

3{2 + N){2 + k + N)^ ’ 

= -^777 +—I -7773 + 2014iV + 1628A: N + 191A:2iV 

O ( Z “h 7V ] iJi rC i V ) 

+ 1207iV2 + 560 A; + 227N^), 

8{1 + N){9 + Ak + 5N) 

3(2 +A: +A^)4 ’ 

2(-192 - 272k - 15k‘^ + 30P - 208A^ - 64A: + SSk'^N - 17 + 66 A; + 13A^3) 

3(2 + iV)(2 +A: +A^)4 ’ 

= ^75-7777^7 —u -+ lllSA:^ + 407A:^ + 54A;^ + 1700A^ + 3310A: N 

o (z “h 7V ] i2i rv 7V J 

+ 2095k^N + 509A;^A^ + Sek'^N + 2127A^^ + 3005A: + 1232A;2A^^ + 146pA^^ + 1261A^^ 


+ 1157A; + 228PN^ + 360A^^ + 162A: + 40A^®), 

c+468 = ^- r -—16(81+ 161A; + 96A:^ + 18A:^ + 154A^ + 198A;iV + 58A;2A^ + 93iV2 

3(2 + A: + iV)5 ^ 

+ 59kN^ + 18N^), 

c+469 = ^-TT^—^-7^4(216 + 180A: - 77k^ - 96k^ - 20k^ + 648iV + 738k N 

^ 3(2 +A^)(2 +A: +A^)5 ^ 

+ 284A:^iV + 84A;^A^ + 20A;^A^ + 851A^^ + 972k + 399k^N^ + 74:k^N^ + 568iV^ 


+ 502A: + 116k^N^ + 187iV^ + 90A: + 24iV^), 

c+470 = -^^^^^^y^^^-^^^4(180 + 329A; + 192A;2 + 36A;3 + 445iV + 641A;iV + 269A:2iV 

+ 30A;3+ 409A^2 + 413A: + 93k‘^N^ + 164A^3 ^ g^k + 24A^^), 

c+471 =-^-r-^—^---2(-12A;+15A;2 + 36A;3 + 12 A:^ + 372A^ + 778A;Ar 

3(2 +A^)(2 +A; +Ar)4 ^ 

+ 671k‘^N + 268k^N + 36k^N + 755N^ + 1210A: + 678k‘^N‘^ + UOk^N"^ + 567 


+ 616A: + 172A;2A^^ + 190Ar^ + 106A; + 2AN^), 

c+472 = ^-77^—^-772(352 + 517A: + 132A;2 - 12^;^ + 603Ar + 425A: N - 88k^N 

3(2 + A')(2 + k + Ny 

- 36k^N + 387 + IlOA: - A6k‘^N^ + 142A^3 + 34A; + 24A^^), 

48A:Ar) ^ 32k{k-N)N 

“ “(2 +A; +Ar)2’ “ “3(2 +A; +Ar)3’ 

64Ar(2 + 2A; +Ar)(3 +A: + 2Ar) ^ _ 64A^(3 + A; + 2A^) 

“ 3(2 +A: +A^)3 ’ “ 3(2 + A; + Ar)3 ’ 

64A:(3 + 2A: +A^)(2 +A; + 2A^) ^ 64A;(3 + 2A: + A^) 

“ 3(2 +A: +A^)3 ’ “ 3(2 + A; + Ar)3 ’ 
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C-7 

C-9 

C-11 

C-13 

C-15 

C-17 

C-19 

C-20 

C-21 

C-22 

C-23 

C-24 

C-26 

C-28 

C-30 

C-32 

C-33 

C-34 

C-35 


16(A:-A^)(2 + 2A: +A^)(2 + A: + 2iV) ^ _?,2{k - N){2 +k+ 2N) 

3(2 +A: +A^)3 ’ “ 3(2 +A: + iV)3 ’ 

16(A;-A^) ^ ?,2{k- N){2 + 2k + N) 

~‘i{2 + k + Nf' “ 3(2 +A: + iV)3 ’ 

16(A;-A^) _ 16(A: + 5A^ + 2 A:A^ + 4A^2) 

“3(2 +A: +A^)2’ “ 3(2 +A: + iV)3 ’ 

16(5A; + 4P + iV + 2A; N) 16(3A; + 2P + 3iV + 5A: iV + 2 A^ 2 ) 

3(2 +A: +A^)3 ’ “ 3(2 +A; + iV)2 ’ 

16(3 + 6 A: + 2A;2+ 6 A^ + 5A;A^ + 2iV2) ^ s2{-3 + P - QN - 2k N - 2N^) 

3(2 +A: +A^)2 ’ “ 3(2 +A: +A^)3 

16 ^ _ 32(3 + 6k + 2k‘^+ 2kN - N^) 

“(2 +A; + iV)2’ 3(2 +A; +A^)3 ’ 

16(6 + 12k + 5 P + 12iV + 8 A; iV + 5N^) 

3(2 +A: + iV)3 ’ 

16(6 + 12A; + 5P + 18iV + 22k N + QpN + ISiV^ + 8 A: ^ 4iV3) 

3(2 +A: + iV)4 ’ 

16(6 + 18k + 15/c^ + 4A;3 + 12A^ + 22k N + Sk'^N + + 6k 

3(2 +A; + iV)4 ’ 

16{k -N){3 + 5k + 2A;2 + 5iV + 5A;iV + 2N^) 

3(2 +A; + iV)3 ’ 

16(3A: + 2P + 3iV + 13A; iV + 4A;2Ar + ^ iqj. ^2 ^ 4jy3) 

3(2 +A: +A^)3 ’ 

16(3 + 2A: + A^) ^ 8 (A: - A^)(3 + 2 A; + A^) 

3(2 +A: +A^)3 ’ “ 3(2 +A; +Ar)3 ’ 

16{3 + 2k + N) ^ 16{1 + N){3 + 2k + N) 

~ 3{2 + k + N)^ ’ “ 3(2 +A; +Ar)4 ’ 

16(1 +Ar)(3 + 2A: +A^) ^ 8{3k + 2^ - 9N - k N - 7N^) 

3(2 +A: +A^)4 ’ “ 3(2 +A; +Ar)3 ’ 

32(3 + 5A: + 2A;2 + 7A^ + 4A;A^ + 3Ar2) ^ 16(3 + 2A: + A^) 

3(2 +A: +A^)3 ’ “ 3(2 +A; +Ar)3 ’ 

32(3 + 5A: + 2A;2 + 4Ar + 4A; AT + PN + 3N^ + k + N^) 

3(2 +A: +A^)4 ’ 

32(3 + 5A: + 2A;2 + 4A^ + 4A; A^ + k'^N + 3N^ + k N'^ + N^) 

3(2 +A: +A^)4 ’ 

16(A; - A^)(3 + 2A: + A^) 

3(2 +A: +A^)3 ’ 

16(3A: + 2 P + 15A^ + 19A: A^ + 6k^N + ISA^^ ^ gj. p^2 ^ 4 ^ 3 ^ 

3(2 +A: +A^)4 ’ 
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C-36 

C-37 

C-39 

C-41 

C-43 

C—44 

C-45 

C-47 

C-48 

C-50 

C-51 

C-52 

C-53 

C-54 

C-55 

C-56 

C-57 

C-58 

C-59 


16(3A: + 9e + 4P + 3iV + 13A; iV + lO^N + 2N^ + Ak N^) 

3{2 +k + N)^ 

16(3 +A:+ 2A^) ^ 16(3 + A: + 2iV) 

3(2 +A; + iV)3 ’ “ 3(2 +A: +A^)3 ’ 


8{k - N){3 + k + 2N) _ 16(1 + A:)(3 + A; + 2N) 

3(2 +A; + iV)3 ’ “ 3(2 +A: +A^)4 ’ 

8(9A; + 7A:2-3A^ +A:iV-2A^2) ^ _ 32(3 + 7A; + 3A:2 + 5A^ + 4A: + 2A^2) 

3(2 +A: +A^)3 ’ “ 3(2 +A: +A^)3 

16(3 +A;+ 2A^) 

“ 3(2 +A; + iV)3 ’ 

32(3 + 4A: + 3A;2 + A;3 + 5iV + 4A; iV + PN + 2N^ + k N^) 

3(2 +A; + iV)4 ’ 

16(1 +A:)(3 +A: + 2iV) ^ 16(A: - iV)(3 + A; + 2A^) 

3(2 +A: + iV)4 ’ ~ 3(2 +A; + iV)3 ’ 

32(3 + 4A: + 3A;2 + A:^ + 5iV + 4A: iV + eN + 2N^ + k N^) 

3(2 +A: + iV)4 ’ 


16(15A; + 15A:2 + 4A:3 + 3iV + 19A; iV + 8k^N + 2N^ + 6k N^) 

3(2 +A; + iV)4 


C_49 — —5, 


(5(60 + 77k + 22A;2 + 121A^ + 115A: + 20eN + 79N^ + 42A: A^^ + i6Ar3)) 


(2 + A^)(2 + A; + A^)2 

4(32 + 81A; + 30A;2 + 47A^ + 53A: A^ + 13Ar2) 

(2 +Ar )(2 +A: +A^)3 ’ 

(300 + 299k + 90A;2 + 391Ar + 187A: N + llOA^^) 

3(2 +A^)(2 +A; +Ar)3 ’ 

4(246 + 299k + OOA;^ + 310Ar + 187A: N + 86A^2) 

3(2 +A^)(2 +A: +A^)3 ’ 

4(24 + 131A: + 54A:2 + 127A^ + 282k N + 72k‘^N + 129A^2 ^ i27A; + 32Ar3) 


3(2 +A^)(2 +A; +Ar)3 

10(32 + 55k + 18A;2 + 41A^ + 35A; A^ + llA^^^ 

(2 +A ^)(2 +A: +A^)4 ’ 

(32 + 81A: + 30A:2 + 47Ar + 53A; A^ + 13A^2) 

(2 +A ^)(2 +A; +Ar)3 ’ 

10(1 + A;)(32 + 55k + 18A;2 + 41A^ + 35A: A^ + llA^^) 

(2 +A^)(2 +A: +A^)3 ’ 

-^^- 77(1200 + 1412A; + 181A;2 - OOA;^ + 2548Ar + 2386A: N 

3{2 + N){2 + k + Ny^ 

323k^N + 1753Ar2 + 960A: + 367N^), 

2(300 + 409A: + 126A;2 + 581Ar + 579k N + 108A:2Ar + 375N‘^ + 206A; + 76N^) 

3(2 +A^)(2 +A: +A^)4 
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C-60 


C-61 


C-62 


C-63 


C-64 


C-65 


C —66 


C-67 


C-68 


C-69 


C-70 


C-71 


C-72 


C-73 


C_74 


C-75 


C-76 


+ 


+ 


+ 


+ 


10(1 + iV)(32 + 55A; + 18k^ + 41N + 35k N + llA^^) 

(2 +A^)(2 +A; + iV)5 ’ 

—I -+ 1007A^ + 1291A:iV 

o (^ ~h -/V J f Z “h rC H" i V ) 

ASAk'^N + 517A^2 + 316A; + 8AN^), 

-^777^7 —I -7m + l^OliV + 1423A; N + 272k‘^N 

O ( ^ ~h -/V j{2i ~\~ ni ~\~ i V ) 

1039iV2 + 548A; iV^ + 224A^=^), 

4(-24 + 35k + 26A;2 + 7iV + 146A: N + + 53iV2 + 83k + ISiV^) 

3(2 + iV)(2 +A: +A^)3 ’ 

10(32 + 55k + 18P + 41iV + 35A; iV + llA^^) 

(2 + iV)(2 +A: +A^)4 ’ 

2(300 + 409A; + 118P + 581A^ + 595A; N + lOAk^N + 367iV2 + 214A; + 72N^) 

3(2 + iV)(2 +A: +A^)4 ’ 

(-96 - 390A: - 3437:2 - gOA:^ - 138A^ - 478A: N - 209PN - A3N^ - 13Ak + N^) 

3(2 + iV)(2 +A; + iV)3 

2(96 + 235k + 90k‘^ + 1A9N + 155A; N + 43A^2) 

3(2 +A^)(2 +A; +A^)3 ’ 

10(32 + 55k + 18A;2 + 41A^ + 35A; iV + llA^^) 

(2 +A ^)(2 +A: +A^)4 ’ 

2(96 + 251A: + 907:2 ^ ^33^ ^ 3g3^ jy ^ 35^2^ 

3(2 +A^)(2 +7; +A^)3 ’ 

2(48 + 89k + 307;2 + 63A^ + 577: iV + 17iV2) 

(2 + iV)(2 + 7: +A^)3 ’ 

2(396 + 596k + 1847;2 + 874iV + 9617: N + 1827:2iV + 607A^2 ^ 359^ pj2 ^ i27Ar3) 

3(2 + iV)(2 + 7: +A^)4 ’ 


-2(204 + 147; - 239k^ - 90k^ + 496A^ + 2597; N - 67k‘^N 


3{2 + N){2 + k + N)^‘ 

388N^+ 171kN‘^+ 88N^), 

5(80 + 72k + 37:2 _ g^3 ^ i^2N + 1027: N + 5k‘^N + 91iV2 + 36k + 17iV3) 

(2 + iV)(2 + 7; + iV)3 


—-—--;-777^2(467; + 717:2 + 26k^ + 254A^ + 518k N + 332k‘^N + 58k^N 

3{2 + N){2 + k + Nf ^ 

401A^2 ^ 5217; jv2 + 1677;2 a^ 2 ^ 201iV3 + 1337: + 32A^^), 

4(27 + 47: + 23A^) 

3(2 + 7: + A^)3 ’ 

-^^-^(696 + 13907: + 877P + 1827:=^ + 1718iV + 2652k N 

3{2 + N){2 + k + NY^ 

11577;2iV + 1367;3A^ + 1523iV2 + 16547: + 378k‘^N^ + 571iV3 + 3347; + 76iV^), 
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C_77 


C-78 

C-79 

C-80 

C-81 

C-83 

C-84 

C-85 

C-86 

C-87 

C-88 

C-89 

C-90 

C-91 

C-92 


2(-12 + 173A: + TSA:^ + 37N + 321k N + SAk^N + 57N^ + 136k 

3(2 + iV)(2 +A: + iV)4 ’ 

2(1 + A^) (252 + 329A: + 94P + 541A^ + 523k N + 92k^N + 367A^2 ^ ^ 93 ^ ^2 ^ 

3(2 + iV)(2 +A: +A^)5 

-^^-77772(96 - 156/c - 305A:2 - 94A;^ + 492iV - 20k N - 393k‘^N 

3{2 + N){2 + k + N)^ ^ 

92k^N + 757 + 276k N'^ - 9Ak‘^N^ + 451+ 146A: + 88 A^^), 

-^- 7777 ^—^-7777(384 - 76k - 513k‘^ - 182p + 1828A^ + 860A; N - AAlk'^N 

3{2 + N){2 + k + NY^ 

136k^N + 2401A^2 + 1192A; A^^ - 66k‘^N‘^ + 1207A^^ + 394A; A^^ + 204A^^), 


4(3 + 2A; +Ar)(34 +13A; + 21Ar) ^ A{39 + 10k + 29N) 

3(2 +A: +Ar)3 ’ “ 3(2 + A: + A^)3 ’ 

■^75-^777 +—I -+ 26^^ + 79Ar + 275k N + SOk^N + 194A^2 + 315A: N'^ 

O ( Z “h 7V ) iJi rC i V ) 

6k‘^N‘^ + 145 AT^ + 107A; AT^ + 32 A^^), 


:(24 + 36k + 11A;2 + 36A^ + 26A: A^ + llA^^ 
3(2 +A: +A^)3 


--—--^(504 + 910A; + 557A:2 + 118A:^ + 1142Ar + 1708A; A^ + 773k‘^i 

2 + iV j (2 + K + iV j 


)Ak^N + 963A^^ + 1078A: + 266k^N^ 


-^777 +—I - ^ 

o (z H" 7V j{2i~\~n;~\~ i V ) 

439A^^ + 222A:A^^ + 88A^^), 

—-—^^-7777(384 - 164A; - 637k'^ - 222k^ + 716A^ - 1164/c N - 1593k'^N 

3{2 + N){2 + k + NY 

336k^N + 589A^^ - 933k - 636k‘^N^ + 259A^^ - 186A; + 44A^^), 


—'( -7n7- 1 -7773 ^ + 279k‘^N 

O ( ^ ~h -/V ]{2i ~\~ ni i V ) 

366A^^ + 245A: N'^ + 64A^^), 

4(222 + 237k + 90A;2 + 236N + 181A: N + 80A^2) 

3(2 +A^)(2 +A: +A^)3 ’ 

-^^^-774(71A: + 93k^ + 26k^ + 79N + 291A; N + 260A;2a^ + 53k^N 

3{2 + N){2 + k + NY 

lllN^ + 222k N^ + 103A;2A^^ + 32N^ + 34A: N^, 

- -—^—-r7(-256 - 356A: - 39^;^ + 30A:=^ - 284A^ - 116k N + 33k'^N 

{2 + N){2 + k + NY 

37N‘^ + 66kN^ + 13NY: 

— -—^^-774(840 + 1406A; + 773k‘^ + 142A;3 + 1666A^ + 1944A: N + 593k‘^N 

3{2 + N){2 + k + NY 
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C-93 


C-94 

C-95 

C-96 

C-97 

C-98 

C-99 

C-100 

C-101 

C-102 


C-103 


C-104 


C-105 


C-106 


C-107 


C-108 


2Qk^N + 1153N^ + 815k + 87k^N^ + 329iV^ + lOlA: + 32A^^), 

2(552 + 693A: + 182A;2 + 927N + 893k N + 136PiV + 509A^2 ^ 292k + 88N^) 

3(2 +A^)(2 +A: +A^)4 ’ 

— -—--^4(360 + 434k + 175k^ + 26k^ + 1054iV + 1196A; N + 448A:2iV 

o (z “h 7V ) i2i rC 7V ] 

58k^N + 1059+ 923A; iV^ + 199A:^iV2 + 439A^^ + 213A: + 64A^^), 

4(47A: + 16A;2 + 103A^ + 196A; N + 53eN + 133A^2 ^ io5A: N‘^ + 37N^) 

3(2 +A^)(2 +A: +A^)3 ’ 

— -——^— -^2(192 + 237k + llA:^ - 2Qk^ + 483iV + 257k N - l58k^N 

o (z “h 7V j{2i ~\~ rZ ~\~ 7V J 

58k^N + 452A^2 + 117A: N'^ - 83k‘^N^ + 197A^^ + 37k + 32A^^), 

2{k-N) 

~3{2 +k + N)' 

2{-k + A^)(60 + 77k + 22k^ + 121iV + 115A: N + 20k^N + 79N‘^ + 42A: N'^ + 

3(2 +A^)(2 +A; +A^)3 
8{-k + A^)(13A: + 6P + 3A^ + 9A: + N^) 

3(2 +A^)(2 +A; + iV)4 ’ 

2(-A: + A^)(20 + 21A; + 6P + 25N + 13k N + 7N^) 

3(2 +A^)(2 +A: +A^)4 ’ 

8(-48 - 747: - 37k‘^ - Qk^ - 46N - 53k N - 15k‘^N - QN^ - 5k N'^ + 2N^) 

3(2 + iV)(2 +7 +’ 

~ 3(2 +A^)(2V7; + iV)4 ^^^^ + 72k + 35^ + 6^ + 48iV + 527 + 127^ AT + 9N^ 

77 N'^-PN'^-N^ + kN^), 

4(-7 + Ar)(32 + 557 + 1872 + 41A^ + 357 A^ + llA^^) 

3(2 +Ar)(2 + 7 +Ar)5 ’ 

2(-7 + A^)(137 + 672 + 3Ar + 97 AT + ^^2^ 

3(2 +A^)(2 + 7 +A^)4 ’ 

4(1 + 7)(7 - A^)(32 + 557 + 1872 + 41Ar + 357 A^ + 11A^2) 

3(2 +A^)(2 + 7 +A^)6 ’ 

— -—^^-7r2(-7 + A^)(80 + 927 + II 72 - 67^ + 172A^ + 1587 A^ + 2172Ar 

3(2 +A^)(2 + 7 +A^)5 ^ 

119A^2 ^25A^=^), 

— -—^^-7t4(-96 - 2127 - 15172 - 347^ - 124A^ - 2447 N - 139k^N 

3{2 +N){2 + k +Nf ^ 

20k^N - 37- 767 - 30k‘^N^ + 9N^ - 2k + 4N^), 

4(1 + N){-k + A^)(32 + 557 + 1872 + 41Ar + 357 A^ + 11A^2) 

3(2 +Ar)(2 + 7 +Ar)6 ’ 
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C-109 


C-110 

C-111 

C-112 

C-113 

C-114 

C-115 

C-116 

C-117 

C-118 

C-119 

C-120 

C-121 

C-122 

C-123 

C-124 

C-125 


+ 


+ 


4(3 + 2k + N) (32 + 2Sk + + Qk^ + b2N + 2QkN + 6k‘^N + 25N^ + AN^) 

3{2 + N){2 + k + N)^ ’ 

—I - ^ + 99A;2A^ 

O ( ^ ~h -/V ) iJi rv i V ) 

16A;3 + 149+ 96k + 28k‘^N^ + 31iV3 + Ak N^), 

-^^-^8(48 + 24A: - 13^^ - 6P + 96A^ + 28A; - 2Ak^N - 6k^N 

3{2 + N){2 + k + Ny ^ 

81N^ + I9k - Yk'^N^ + 35+ 7k + 6N^), 

A{-k + N){32 + 55k + 18k‘^ + AIN + 35k N + llA^^) 

3(2 +A^)(2 +A: +A^)5 ’ 

— -—^-^4(96 + 116A; + 55k‘^ + lOP + 220A^ + 196A; N + 67k‘^N + 8k^N 

3{2 + N){2 + k + N)^ ^ 

181 A^2 + lOOit + 18k‘^N^ + 63N^ + lAk + 8N^), 

2{-k + N){13k + 6e + 3N + 9kN + N^) 

3(2 +A^)(2 +A; +Ar)3 ’ 

4(96 + 96A; + llA;^ - 6k^ + 144A^ + 106A: N + 9k‘^N + 75N^ + 32k + 13A^3) 

3(2 +A^)(2 +A; +Ar)4 ’ 

A(-k + A^)(32 + 55k + 18k‘^ + 41A^ + 35A; A^ + llA^^) 

3(2 +Ar)(2 +A: +Ar)5 ’ 

4(96 + 96A; + 37k‘^ + 6k^ + 144A^ + 86A: N + 15k‘^N + 69A^^ + 16A: N"^ + llA^^) 

3{2 + N){2 + k + NY ’ 

A[—k + A^)(16 + 21A; + 6k‘^ + 19A^ + 13A; N + 5NY 
3(2 +A^)(2 +A; +Ar)4 ’ 

A{-k + A^)(20 + 28k + 8P + 54A^ + 55A: A^ + lOfc^A^ + 41A^^ ^ 23k N^ + 9NY 

3(2 +Ar)(2 +A: +Ar)5 ’ 

A{-k + A^)(20 + 2k- I7k'^ - 6k^ + 48Ar + 21A; A^ - 5k‘^N + 36A^2 ^ ^2 ^ gjY3) 

3(2 +A^)(2 +A; +Ar)5 

-^^-772(-192 - 368A; - 232k'^ - 35k^ + 6k^ - 304A^ - 480A: N 

3{2 + N){2 + k + NY 

2A3k‘^N - 27k^N - 152N^ - l8lkN^ - 63k'^N^ - 21N^ - 13k N^ + A^^), 

-^— ^4(_48 - 24A; + 13k^ + 6k^ - A8N + 20kN + 36PN + 6k^N 

o (^ “h 7V ] i2i rC 7V J 

9A^2 + 29k N^ + 13k‘^N^ + N^ + 5k N^, 

8(24 + 21k + 4P + 27N + 13k N + 7NY 
3(2 +A: +Ar)4 ’ 

2{-k + A^)(20 + 31A; + lOA;^ + 35A^ + 41A; A^ + 8k‘^N + 21A^2 ^ ^4^ ^2 ^ 4jy3) 

3(2 +Ar)(2 +A: +Ar)4 ’ 

— -—--^4(96 + 180A; + 93k‘^ + 14A:^ + 156A^ + 248A; N + 83k‘^N 

o (z “h 7V ] i2i rC 7V J 
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C-126 


C-127 


C-128 


C-129 


C-131 


C-132 


C-133 


C-134 


C-135 


C-136 


C-137 


C-138 


C-139 


C-140 


Ak^N + 91N^ + I20k + 20k^N^ + 23N^ + 22k + 2N^), 

A{1 +N){-k +N){A + 7k + 2k^ + 19N + 21kN + Ak^N + 17 + 10k + AN^) 

3(2 +A^)(2 +A; +A^)6 

3(2 + JV)(2Vt + JV)« '^*~* + + 52fciV - 7k^N 

Ak^N + 91N^ + AAk N'^ - 2k‘^N‘^ + 45A^^ + 14A; + 8iV^), 

—-—^^-7t2(192 + 224A: + 8AP + 31k^ + lOA:^ + 256A^ - 179k^N 

3{2 +N){2 + k +Nf ^ 

27k^N + 8k^N + lOSA^^ - 267k - 2A7k^N‘^ - 26k^N^ + SliV^ - 137A; 


68k‘^N^ + 17N^- lAk + 4iV^), 
8(3 + 2A; + iV)(8 + 3A; + 5A^) 

3(2 +k + Nf ’ 

1 


C-130 — 


8(3 + 2A; + iV)(8 + 3A: + 5iV) 
3(2 +A: +A^)4 ^ 


h — +^K-^^-‘i‘^k + 9k‘^+ 6k^-88N-8kN+ bbk'^N+ 16k^N 

O ( Z “h 7V ]{2i ~\~ ni i V ) 

49iV2 + 41 A; iV^ + 33k'^N‘^ + 8k^N‘^ - 6N^ + 26k + 13^;^+ 3A: A^^), 

8(k-N) 

3(2 + k + Ny' 

2(-k + A^)(20 + 31A: + lOA;^ + 36N + AlkN + 8k^N + 21 A ^2 ^ ^ 4 ^ ^2 ^ 4jy3) 

3(2 +Ar)(2 +A: +A^)4 ’ 

4(1 + k)(-k + A^)(36 + 39k + lOP + 67N + 53k N + 8k^N + 41Ar2 + ISA; A^^ + 8N^) 

3(2 +A^)(2 +A: +A ^)6 ' 

1 

-^-^777-^-777^2(-192 - 160A: + 92k‘^ + 131A:^ + 34A;^ - 320Ar - 128A: N 

3(2 + N){2 + k + Nf ^ 

2Alk‘^N + 189A:^Ar + 32k^N - 156N‘^ + 9k + 117k‘^N^ + bOk^N^ + 3N^ + 23k 


APN^ + 21AT^ + 6A: A^^ + AN^), 

8(48 + 66k + 33k^ + 6k^ + 54A^ + 49A: N + 13A;^A^ + 14A^^ + 5k N'^) 

3(2 +Ar)(2 +A; +Ar)3 

8(48 + 66k + 33k^ + 6k^ + 54A^ + 49A; N + 13A:^A^ + 14A^^ + 5k N"^) 

3(2 +A^)(2 +A; +Ar)4 ’ 


-8(-48 - 64A; - 7k^ + 19A;^ + 6k^ - 56N - 2Ak N + 50k^N 


3(2 + N){2 + k + N)^ 

38k^N + 6k^N - 17N^ + 28k + 38k‘^N‘^ + llA:^Ar2 - A^^ + 14A; + 5k‘^N^ + 2k N^), 

-^- 7777 ^—^-77772(-A: + A^)(-64 - 84A; - llA:^ + 6k^ - 76N - 36k N 

3(2 + N){2 + k + Nf ^ 

Ibk'^N - 17 + lOA: + A^^), 

3(2 +A^)(2V A; + ^ ^ ^ ^ ^ ^ ^ 

6k^N + 47A^2 + 51A; + 13k‘^N^ + 5A^^ + 5k N^), 
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C-141 


C-142 

C-143 

C-144 

C-145 

C-146 

C-147 

C-148 

C-149 

C-150 

C-151 

C-152 

C-153 

C-154 

C-155 


—-—--;-—4(-96 - 248/c - 187k‘^ - A2k^ - 88N - 2Q2k N - 169/c^iV 

3(2 +A^)(2 +A: +A^)5 ^ 

2Ak^N + 17- QAk - SQk'^N^ + 35+ Ak + 8N^), 


— -—--;-^8(96 + 116A; + Abk"^ + 6k^ + 172N + 166k N + 52k^N + 6k^^ 

3{2 + N){2 + k + NY ^ 

101 + 67k + 13k‘^N^ + 19iV3 + 5k 

— - J -^8(-48 - 24A; + 17k^ + 8k^ - A8N + 12k N + 36PN + 7k^N 

5N'^ + 23k + 12k‘^N^ + 5N^ + Ak + N^, 

+ JV)(-32 -19k + Uk^ + 6k^ -45N + 9kN + 32k:^N 

6k^N - 20N^ + 21k + 13k‘^N^ - 3N^ + 5k iV^), 


4(3 + A: + 2N) 

3{2 + k + N)' 

~ 3{2 + N){2 + k + NY '^^^ + ^ + 2iV)(60 + 77k + 22^ + 121N + 115k N + 26k‘^N 
79iV2 + 42A; iV^ + lOiV^), 

~ 3(2 + iV)(2VA; + iV)3 ^^^ + ^ + 2iV)(60 + 77k + 22^ + 121N + 115k N + 26k‘^N 
79iV2 + 42A; iV^ + lOiV^), 

4(23A: + 23A;2 + 6k^ + 25N + A8kN + 17PA^ + 25N‘^ + 19A; N‘^ + OiV^) 

3(2 +A^)(2 +A; + iV)4 ’ 

~N(5 —^nT^T— I—^ 
o (z H" 7V j{2i~\~n;~\~ i V ) 

313A:2iV + 27k^N + 535A^^ + 413A; + 54^;^ + 167iV3 + 51A: + 18Ar^), 

—-——--^8(48 + 75k + 37k‘^ + 6k^ + 99A^ + 131A; N + 51A:2A^ + 6k^N 

o (z “h 7V j{2i rZ ~\~ 7V J 

87N"^ + 86k + 19k‘^N^ + 37 + 20A: + OA^^), 


8(3 + A: + 2A^)(32 + 55A: + 18A;2 + 41Ar + 35A; A^ + llA^^^ 

3(2 +Ar)(2 +A: +Ar)5 ’ 

4(3 + A: + 2A^)(32 + 55k + 18A;2 + 41Ar + 35A; A^ + llA^^^ 

3(2 +Ar)(2 +A: +Ar)5 ’ 

—---^-^8(72 + 137A; + 69k‘^ + lOA:^ + 259N + 383k N + 144A;2a^ 

3(2 +A^)(2 +A: +A^)5 ^ 

14A;^A^ + 304A^2 + 313A: + 63k‘^N^ + 145A^^ + 79k + 24A^^), 

8(1 + A:)(3 + A; + 2A^)(32 + 55k + 18A:2 + 41Ar + 35A; A^ + llA^^^ 

3(2 +A^)(2 +A; +A^)6 ’ 

8(3 + A: + 2Ar)(32 + 55k + 18A;2 + 41A^ + 35A: A^ + llA^^) 

3(2 +Ar)(2 +A: +A^)5 ’ 
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C-156 


C-157 

C-158 

C-159 

C-160 

C-161 

C-162 

C-163 

C-164 

C-165 

C-166 

C-167 

C-168 

C-169 

C-170 

C-171 


~ 3(2 + iV)(2Vfc + iV)5 ^^^^ + 17^ + - 2^' + 73iV + lOOfc N + 31A;2iV + 2PiV 

97+ 97k + 18k‘^N^ + A8N^ + 2Qk + 8 iV^), 

8(1 + N){3 + k + 2N){32 + 55k + 18P + 41iV + 35A: 

3(2 + iV)(2 +A; + iV )6 ’ 

8(1 + A^)(3 + A: + 2iV)(32 + 55k + 18^;^ + 41A^ + 35A: + llA^^) 

3(2 +A^)(2 +A; +Ar)6 ’ 

—I - ^ + 29A;2A^ 

o (^ ~h -/V J f Z “h rC H" i V ) 

2A:3A^ + 211 A^2 ^ 87k + 2k‘^N^ + 68N^ + 10k + 8N^), 

~U5 - —I -^ 

O ( Z “h 7V ]{2i ~\~ ni ~\~ i V ) 

482A:2Ar + 87k^N + 382A^^ ^ 454 ^ jy 2 ^ i36pjV2 + 137A^3 + 83k + 18A^^), 

8(1 + A:)(3 + A; + 2Ar)(32 + 55k + 18A:2 + 41Ar + 35A: A^ + llA^^) 

3(2 +A^)(2 +A: +A ^)6 ’ 

~U5 —— I—^ 

O ( Z ~1~ 7V j{2i ~\~ ni ~\~ i V ) 

118A:2Ar - 27k^N + 614A^2 ^ 534 ^ ^2 ^ g2piv2 + 265A^=^ + 127A; + 42Ar^), 

8(3 + A: + 2Ar)(32 + 45A; + + 83N + 83kN + lO^N + 63Ar2 ^ 34 ^ j^2 ^ 34 JY 3 ) 

3(2 +Ar)(2 +A; +Ar)5 

4(3 + A: + 2Ar)(32 + 55k + 18A;2 + 41A^ + 35A: A^ + llA^^) 

3(2 +Ar)(2 +A: +A^)5 ’ 

—-—^^-7t8(168 + 307A: + 171A;2 + 30A:3 + 425A^ + 604A; N + 237k‘^N 

3{2 + N){2 + k + Nf ^ 

2Ak^N + 413A^2 + 407A: + 8Ak‘^N‘^ + 178A^=^ + 92k + 28N^), 

—1 -^777 ^—I -+ 87A; A^ + AAk'^N + Ok^N 

O ( ^ ~h -/V ]{2i ~\~ ni ~\~ i V ) 

29N^ + 58k + 17k'^N'^ + 12 A^^ + 14A: + 2 Ar^), 

8(3 + A: + 2Ar)(32 + 55k + 18A;2 + 41A^ + 35A: A^ + llA^^) 

3(2 +Ar)(2 +A: +A^)5 ’ 

8(3 + A: + 2A^)(32 + 55k + 18A;2 + 41Ar + 35A; A^ + llA^^^ 

3(2 +Ar)(2 +A: +Ar)5 ’ 

-^^-778(-24 - 13A; - SA;^ - 2k^ + 13Ar + 73A; A^ + 30k‘^N + 2k^N 

3{2 + N){2 + k + NY ^ 

58N^ + 93k + 19k‘^N^ + 35A^^ + 27k + GA^^), 

4(48 + 87k + 43A;2 + 6k^ + 81Ar + 104A: N + 27k‘^N + 45 A ^2 ^ 33 ^ ^2 ^ §^^3) 

3(2 +Ar)(2 +A: +Ar)4 ’ 

8(3 + A: + 2A^)(32 + 55k + 18A;2 + 41Ar + 35A; A^ + llA^^^ 

3(2 +Ar)(2 +A: +Ar)5 ’ 
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C-172 


C-173 

C-174 

C-175 

C-176 

C-177 

C-178 

C-179 

C-180 

C-181 

C-182 

C-183 

C-184 

C-185 

C-186 

C-188 


8(3 + A: + 2iV)(32 + 55A; + 18k‘^ + 41N + 35k N + IIN^) 

3(2 + iV)(2 +A: +’ 

4(96 + Q5k - 3P - 6k^ + 127A^ + 44A: - Yk^N + SSA^^ + 5 ^ jy 2 ^ g^3) 

3(2 +A^)(2 +A: +A^)4 ’ 

8(3 + A: + 2iV)(16 + 21k + Qk"^ + 19iV + 13A; + 5N^) 

3(2 +A^)(2 +A; +Ar)4 ’ 

8(3 + A: + 2A^)(20 + 28k + 8k‘^ + 54A^ + 55A: A^ + 10A;2A^ + 41Ar2 + 23k + 9N^) 

3(2 +Ar)(2 +A: +Ar)5 ’ 

8(3 + A: + 2A^)(20 + 28k + 8k'^ + 54Ar + 55A; A^ + 10A:2A^ + 41A^^ ^ 23k + 9N^) 

3(2 +Ar)(2 +A: +A^)5 ’ 

16(24 + 55k + 33A;2 + Qk^ + 53N + 75kN + 22k‘^N + 35 A ^2 ^ 25k + 7N^) 

3(2 +A^)(2 +A: +A^)4 ’ 

-^^--8(1 + Ar)(60 + 120A: + 58k^ + 12A;3 + 126Ar + 163A: N 

3{2 + N){2 + k + Nf ^ 

A5k'^N + 81AT^ + 53k N'^ + 16Ar3), 

4(108 + 209A; + 113A:2 + 18A;3 + 205Ar + 255k N + 73k‘^N + 125Ar2 + 33k + 24Ar3) 

3(2 +A^)(2 +A; +Ar)4 

16(3 + 2A: +A^)(3 +A; + 2A^) 

3(2 +A; +Ar)4 ’ 

— -—-J— -^8(108 + 185A: + 93k‘^ + Uk^ + 313A^ + 433A: N + 154A:2Ar 

o (z “h 7V ] iJi rC 7V ] 

12k^N + 404A^2 + 441A: + 107A;2A^2 + 4A;^A^2 + 273N^ + 215A: + 28k‘^N^ 

92N^ + A0kN^ + 12N^), 

~3{2 + N){2 + k + Ny^^^ + iV)(3 + A; + 2iV)(4 + 7A; + 2k^ + 19iV + 21A; N 
Ak‘^N + 17A^2 + lOA; + 4Ar3), 

3(2 + N)(2 + k + ^ ^ ^ ^ 

27k‘^N + 2k^N + 66 A^^ + 57k + 9fc^A^^ + 30A^^ + 14A: + 5A^^), 

16(9 + llA: + 3A:2 + 7A^ + 5A; A^ + N^) 

3(2 +A; +Ar)4 ’ 

— -^-7^16(48 + 63A; + 23k‘^ + 2k^ + 183Ar + 232k N + 87k^N 

3{2 +N){2 + k +Nf ^ 

lOk^N + 258N^ + 277k + 81k‘^N^ + 5k^N^ + 177A^^ + 140A; + 23k‘^N^ + 60A^^ 

25kN^ + 8N^), 

15(1 + N){3 + k + 2N) ^ 8{3 + 3k + e+ 3N+ kN + N^) 

3(2 +A: +A^)4 ’ “ 3(2 +A: +A^)4 ’ 

8(3 + 2A; + N){3 + k + 2N) ^ _ 8(1 + A^)(3 + A: + 2 Ar) 

3(2 +A; +Ar)3 ’ “ 3(2 +A: +A^)4 ’ 
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C-190 


C-191 


C-192 

C-193 

C-194 

C-195 

C-196 

C-197 

C-198 

C-199 

C-200 

C-201 


C-202 


C-203 


16(3 + A: + 2N){26 + 38k + 12P + 33iV + 24A; iV + 9N^) 
3(2 + iV)(2 +A: + 


—I - ^ 

o (^ ~h -/V J f Z “h rC H" i V ) 

1 9 i-3 -L 404 A^2 , 44-| . ;Y2 -ul OTA^^ , A0 A^2 , 970 /^S , oi e: l /yS , 00^2 atS 


'A^ 


92iV^ + 40A;iV^ + 12iV^), 

8(3 + A: + 2iV)(32 + 55k + ISA;^ + 41A^ + 35A: + llA^^) 

3(2 +Ar)(2 +A: +A^)5 ’ 

~ 3(2 + N)(2 + k + + AfXa + + 2Af)(4 + 7k + 2P + 19Af + 21fc N + 4k^N 

17 + lOkN^ + AN^), 

4(3 + A: + 2Ar)(36 + 55k + ISA;^ + 47A^ + 35A: A^ + 13Ar2) 

3(2 +Ar)(2 +A: +A^)3 ’ 

8(96 + 135A: + 55k‘^ + 6k^ + 153A^ + 152A; N + 33k^N + 81Ar2 ^ 43 ^ pj2 ^ 

3(2 +A^)(2 +A; +Ar)4 ’ 

8(3 + A: + 2A^)(32 + 55k + 18A;2 + 41Ar + 35A; A^ + 

3(2 +Ar)(2 +A: +Ar)5 ’ 

8(60 + 153A: + 97k‘^ + 18A:3 + 141A^ + 214A: N + 65k^N + 97 + 71A: + 20A^3) 

3(2 +A^)(2 +A; +A^)4 ’ 

— -—--^8(108 + 200A: + 112A;2 + 20A:^ + 274A^ + 395A; N + 155A:2Ar 

o (z “h 7V ] iJi rC 7V J 

16A;^A^ + 2Q7N‘^ + 2Q8k + 55k‘^N^ + 115A^^ + 61A: + 18A^^), 

— -—--^8(108 + 310A: + 307A;2 + 125A;^ + 18A:^ + 260A^ + 543A; N 

358k‘^N + 73k^N + 212 A^^ + 293 A; A^^ + 99A;2A^^ + 70 A^^ + 48 A; + 8 A^^), 

-^^-774(216 + 200A: - 53k^ - 85k^ - 18k^ + 532Ar + 392k N 

57k'^N - 53k^N + 477A^^ + 257k - l2k'^N‘^ + 185A^^ + 57k + 26A^^), 

-^^- 778(144 + 215A: + 99k^ + 14A:3 + 397N + 464A: N + 151A;2a^ 

12A;3A^ + 439A^2 + 387k + 8Ak‘^N^ + Ak^N^ + 246Ar3 + 152A; + 18k‘^N^ 


70N^ + 2AkN^ + 8N^), 

-^^- 778(108 + 191A: + 95k^ + 14A:=^ + 235Ar + 269A: N + 62pN 

3{2 + N){2 + k + Nf ^ 

2k^N + 170A^2 ^ 99 ^ ^2 _ p ^2 ^ 47^3 ^ 5 ^ jy3 ^ 4 ^ 4 ^^ 

-^^^-77l6(-24 - 53k - 37k^ - 8k^ + 47A^ + 62A; A^ + 27k‘^N 

3{2 + N){2 + k + Nf ^ 

5k^N + 164A^2 ^ 395 ^ p^2 ^ 65^2^2 ^ g^3jy2 ^ 349^3 ^ 327A: + 23k‘^N^ 
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+ 57N^ + 26kN^ + 8N^), 

C-204 = + N)(2 + k + ~ 37A;^ — lOA:^ + 45iV + AQk N + 17k‘^N + Ak^N 

+ 93N^ + lOlk + 2Qk‘^N‘^ + GOiV^ + 36A: + 12N ^), 

C-205 = -^^^^^^y^^q-^^^4(-192 - 176A: + 69A;2 + 89A;3 + 18A;"- 304iV-40A;iV 
+ 233A:2iV + 79A;^A^ - 125A^2 + 151A: N'^ + ll8k'^N‘^ + TiV^ + 65A;iV^ + 8A^^), 

8(15 + 13A; + 3P + 17iV + 7A: iV + 

“ 3(2 +A: +A^)4 ’ 

c_207 =-^-TT^—^-774(-12 - 17A; - 9^;^ - 2k^ - 13A^ + 30A; iV + 3hk'^N + 8k^N 

3{2 + N){2 + k + NY ^ 

+ 27 + 73k + 28k'^N‘^ + 32N^ + 28A: + 8iV^), 

C-208 = 8(156 + 209A; + 85A;2 + 10A;3 + 385iV + 412A;iV + 121A;2iV 

3(2 + N)[2 + k + Ny 

+ 8k^N + 349iV2 + 265 A; iV^ + 42A;2A^^ + 138 + 56 A; iV^ + 20 A^^), 

8(1 + A^)(3 + A: + 2Ar)(32 + 55A; + 18A;2 + 41A^ + 35A: A^ + llAr2) 

“ 3(2 +A^)(2 +A; +Ar)6 ’ 

16(1 + Ar)(33 + 33k + 8A:2 + 33A^ + 17A: A^ + 

“ 3(2 +A: +A^)5 ’ 

C-211 = ^^^^^^y^^^-^^^16(l + iV)(60 + 105A; + 57A;2 +10/^3 ^153iV + 208A; AT 
+ 79k'^N + 8A:^A^ + 149 A^^ + 141 A; + 28k'^N‘^ + 64A^=^ + 32A: + lOA^^), 

c_2i2 =-^-TT^—^-^16(72 + 95A; + 21A:2-12A;3-4A;^+ 277AT+ 350A:A^ 

3(2 +A^)(2 +A; +Ar)6 ^ 

+ 112A:2Ar + k^N - 2k^N + 397Ar2 ^ ^2 ^ iiQf.2j^2 ^ 5^3^2 ^ 27AN^ + 209A; 


C-213 


31A;2A^^ + 92A^^ + 38k + 12A^®), 

“^75-^777 +—I -7775^*^^^^ + + 1608Ar + 2068A; N 

O ( Z H" 7V ] iJi rC i V ) 

733k‘^N + 43A;^A^ - 8k'^N + 1943A^2 + 1863A; + 3Mk‘^N^ - Ak^N^ + 1163Ar3 


C-214 

C-215 

C-216 


753k + 72PN^ + 344A^^ + 116A; + 40A^^), 

-^^^- 778(156 + 200A: + 7Qk^ + 8k^ + 310A^ + 335A; N + 105A:2Ar 

3(2 +A^)(2 +A; +Ar)4 ^ 

10A;^A^ + 249A^2 + 206A: + 39k‘^N^ + 95 A^^ + 45 A; + 14Ar^), 

8(3 +A:+ 2 AT) (5 + 2 A;+ 3 A^) 

3(2 +A; +Ar)4 ’ 

“^75-77775 —I -7777 + 88kN+ 19k‘^N - 2k^N + 98N^ 

O ( Z H" 7V ] iJi rC i V ) 

140A: + 37A:^AT^ + 2k^N^ + 99A^^ + 104A: + 187:^A^^ + 47Ar^ + 2Qk + 8NY, 
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C-217 


C-218 

C-219 

C-220 

C-221 

C-222 

C-223 

C-224 

C-225 

C-226 

C-227 

C-228 

C-229 

C-230 

C-231 

C-232 


4(3 + 2k + N) 

~ 3(2 + A: + iV) ’ 

= 3(2 + Ar)(2Vfe + iV)3 ^(^ + ^ + 20/^'iV 

+ 79iV2+ 42A;iV2 + leiV^), 

^ 3(2 + iV)(2 + fe + iV)3 ^(^ + + 22^' + 121iV + llbk N + 2Qk^N 

+ 79iV2+ 42A;iV2 + leiV^), 


1 

3(2 +A^)(2 +A: +A^)5 


4( 


-192 - 208/c + 69A;2 + 136A;^ + 36A:^ - 272A^ - 56A; 


+ 250A:2iV + 110 A:=^iV - 109^ ^ iq^j.2^2 _ ^q^3 ^ 34 ^ ^ 


8(54 + 103A: + mk"^ + 12A:3 + 80A^ + 106A; N + 33PAr + 36Ar2 ^ 25A; A^^ + 5A^3) 

3(2 +Ar)(2 +A; +Ar)4 

8(3 + 2A; + Ar)(32 + hhk + 18A;2 + 41A^ + 35A: A^ + llA^^) 

3(2 +Ar)(2 +A: +A^)5 ’ 

= - 3(2 + iV)(2VA; + iV)5 ^^^^^ + ^ 

+ 156A:^A^ + 2k^N + 338A^2 + 313A: + 65A:^A^2 + 123A^^ + 61A; + 16A^^), 


8(1 + A:)(3 + 2A: + A^)(32 + 55A: + 18P + 41Ar + 35A: A^ + llA^^) 
3(2 +A^)(2 +A: +A^)6 ’ 

8(3 + 2A; + Ar)(32 + hhk + 18A;2 + 41Ar + 35A; A^ + llA^^^ 

3(2 +Ar)(2 +A: +Ar)5 ’ 

8(1 + A^)(3 + 2A; + Ar)(32 + 55A; + 18A;2 + 41A^ + 35A: A^ + llA^^) 


3(2 +A^)(2 +A; +Ar)6 

= “^75-^777^7 —I -7775 + 255A: + 219^^ + 84A:^ + 12A;^ + 288Ar + 474A: N 

O ( ^ ~h -/V ]{2i ~\~ ni i V ) 

+ 2mk‘^N + 50A;^A^ + 252A^^ + 275 A; + llk'^N'^ + <^2N^ + 50 A; + 12 A^^), 


8(1 + A:)(3 + 2A: + A^)(32 + 55A: + 18A:2 + 41Ar + 35A: A^ + llA^^) 

3(2 +A^)(2 +A: +A^)6 ’ 

= —-—^^-778(-48 - 45A; - lOA;^ - 69A^ - 17A; A^ + 2lk‘^N + Qk^N - 

?>{2 + N){2 + k + NY ^ 

+ 19A;Ar2 + 14A;2A^2-4Ar3 + 7A:A^=^), 

4(3 + 2A; + Ar)(32 + 55A; + 18A;2 + 41A^ + 35A: A^ + llA^^) 

3(2 +Ar)(2 +A: +A^)5 ’ 

8(3 + 2A; + Ar)(32 + 55A: + 18A;2 + 41Ar + 35A; A^ + llA^^^ 

3(2 +Ar)(2 +A: +Ar)5 ’ 

8(3 + 2A; + Ar)(32 + 55A; + 18A;2 + 41A^ + 35A: A^ + llA^^) 

3(2 +Ar)(2 +A: +A^)5 ’ 
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C-233 


C-234 

C-235 

C-236 

C-237 

C-238 

C-239 

C-240 

C-241 

C-242 

C-243 

C-244 

C-245 

C-246 

C-247 

C-248 


— -—— -^4(108 + 181A: + 104A;2 + + 245A^ + 320A; N + lUk‘^N 

o (z “h 7V j{2i ~\~ rZ ~\~ 7V J 

IQk^N + 206+ 185A: + A2k‘^N‘^ + TSiV^ + 34A; + lOiV^), 

— -—--^4(252 + 461A: + 272k'^ + 52k^ + 469A^ + 684A; N + 290A:2iV 

o (z “h 7V ] iJi rv 7V J 

32k^N + 322N^ + 337k + 78k‘^N^ + 95+ 5Ak + lOiV^), 

4(3 + 2k + N){32 + 55k + ISk"^ + AIN + 35k N + IIN^) 

3{2 + N){2 + k + N)^ ’ 


—-—--^8(-24 + 3k + 2Ak^ + 8P - 33A^ + 39A: 

3y2 A~ 7\ jy2 k 7\ j 

[2N^ + 39k + 20k‘^N‘^ - + 9k N^), 

3(2 + iV )(2 + A; + iV)4 ^^^^^ + ^ 

lQ2k‘^N - Ak^N + 398A^2 + 311A; + A9k‘^N^ + 131A^^ + 53k + 16iV^), 

8(3 + 2k + N){32 + 55k + ISk"^ + AIN + 35k N + lliV^) 

3(2 + iV)(2 +A: +A^)5 ’ 

4(48 + 87k + 56k^ + 12k^ + 81iV + 94A: + 30A;2A^ + 42A^2 ^ 23k N^ + 7N^) 

3{2 + N){2 + k + N)^ ’ 

4(96 + 49A; - 2Ak^ - 12k^ + 143Ar + 46A; A^ - UPN + 74Ar2 ^ ^ 3 ^ p^2 ^ 

3(2 +A^)(2 +A; +Ar)4 ’ 

3(3 + 2k + A^)(16 + 21A: + 6P + 19A^ + 13A: A^ + 5N^) 

3(2 m(2-^k 4- NV ’ 


-^- 77 -^- 778(3 + 2k + A^)(20 + 2k- 17k^ - 6k^ + 48A^ + 21A: A^ - 5PN 

3(^2 +N)(^2 +k + Nf ^ 

36N^ + 13kN^ + 8N^), 

8(3 + 2k + N){32 + 55k + 18k‘^ + AIN + 35k N + IIN^) 

3(2 +Ar)(2 +A: +A^)5 ’ 

16(24 + 71A: + 54P + 12A;3 + 37N + 7Ak N + 29k‘^N + 16Ar2 + 17A; N^ + 2N^) 

3{2 + N){2 + k + N)^ ’ 


—---^-^8(3 + 2k + N)(^20 + 2k- 17k‘^ - 6k^ + 48A^ + 21A; A^ - 5PN 

3(^2 +N)(^2 + k +Nf ^ 

36N^ + 13A;Ar2 + 8A^=^), 

-^^--8(60 + 62k - 31k^ - A8k^ - 12k^ + 148Ar + 169A: N + 22k‘^N 

3(^2 +N)(^2 +k + Nf ^ 

lAk^N + 132A^2 ^ 128k N^ + 23k‘^N^ + A8N^ + 27k N^ + 6A^^), 

4(-12 + 23k + 40A;2 + 12A:3 - SAT + 30A: A^ + 22k‘^N + 2N‘^ + 7kN^ + N^) 

3{2 + N){2 + k + N)^ ’ 

16(3 + 2k + N){6 + 17A: + 6P + SA^ + llA; A^ + 2N^) 

3(2 +A^)(2 +A; +Ar)4 ’ 
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C-249 


C-250 


C-251 


C-252 

C-253 

C-254 

C-255 

C-256 

C-257 

C-258 

C-259 

C-260 

C-261 

C-262 

C-263 

C-264 


4(-55it - 52k^ - 12k^ + 7N -54:kN - 28PiV + lOiV^ - Ilk + 3N^) 

3(2 +A^)(2 +A; +A^)4 ’ 

16(3 + 2k + N){26 + 25k + Qk"^ + SON + 15k N + 8N^) 

3(2 + iV)(2 +A: +A^)4 ’ 

—-—--^8(12 + 229k + S59k‘^ + 196k^ + SOk^ + 29N + 541k N 

o (z “h 7V ] i2i rC 7V J 

694A:2iV + 290A:^iV + SOk^N + 30A^2 + 459A: + 417k‘^N‘^ + 96k^N^ + 13A^^ 


161A: + 76PN^ + 2N^ + 20k N ^), 

8(3 + 2k + N){S2 + 55k + ISk"^ + 41N + S5k N + IIN^) 

3(2 + iV)(2 +A: +A^)5 ’ 

-^^--4(84 + 231A; + 22Sk^ + 88k^ + 12k^ + 207N + 406A; N 

3{2 + N){2 + k + Nf ^ 

200k‘^N + 52k^N + 181+ 227k + 73k'^N‘^ + 07 + 40A; + 9N^), 

8(1 + A:)(3 + 2A: + A^)(32 + 55k + 18P + 41iV + 35A: + llA^^) 

3(2 +A^)(2 +A: +A^)6 ’ 

-^^--4(84 + 293k + 193A;2 + 8k^ - 12k^ + 241Ar + 070k N 

3{2 + N){2 + k + Nf ^ 

380k‘^N + 44A;3a^ + 229N^ + 461A; + 151k‘^N‘^ + 81N^ + 90A: + 9A^^), 

~ ‘i(2 + N)(2 + k + N)'> ^^^ + *:)(3 + 2*: + iV)(36 + 39J; + lOfc" + 67iV + 53fc N 

8k‘^N + 41A^2 ^ ^2 ^ g^3^^ 

8(1 + A^)(3 + 2A; + Ar)(32 + 55k + 18A;2 + 41A^ + 35A: A^ + llA^^) 

3(2 +A^)(2 +A; +Ar)6 ’ 


3(2 + N)(2 + k + N)o ^^‘'^ 

2A: A^ + 103A:2A^ + 19k^N + 137A^2 + 118A: + 20k‘^N^ + 54A^3 ^ 23k + 8N^) 

3(2 + N)(2 + k + N)o ^^‘'^ + 

3k N + SOlk'^N + 70k^N + 229N^ + 205k + 81k‘^N^ + TOA^^ + 39k + 8N^) 

4(3 + 2A; + Ar)(4 - 13A: - 6P + 3Ar - 9A: A^ + N^) 

3(2 +Ar)(2 +A: +A^)3 ’ 

8(60 + 17k - 32P - 12A;3 + 85N + 14k N - 18k^N + 42Ar2 + 5k + 7N^) 

3(2 +Ar)(2 +A: +A^)4 ’ 

8(3 + 2k + N){32 + 55k + ISk"^ + 41A^ + 35A: A^ + llA^^) 

3(2 +Ar)(2 +A: +A^)5 ’ 

96 + 135/c + 68P + 12A;3 + 153Ar + 142A: N + 30k‘^N + 78N^ + 35k + 13Ar3) 

3(2 + N)(2 + k + N)* ’ 


—---^-7r8(-12 + 48A; + 60^;^ + 16A:=^ + 6A^ + 151A: N + 118A:2A^ 

3(2 +A^)(2 +A; +Ar)5 ^ 


151 



C-265 


C-266 

C-267 

C-268 

C-269 

C-270 

C-271 

C-272 

C-273 

C-274 

C-275 

C-276 

C-277 


2Qk^N + 23iV2 + 114A: + 46A;^A^^ + lON^ + 23k + N^), 

— -—^^-^8(12 -2k- 59k^ - 52k^ - 12k^ + 44iV + 65A: - 8k^N 

3{2 + N){2 + k + N)^ ^ 

IQk^N + 48AT^ + 72k N'^ + Ibk'^N'^ + 18A^^ + 17k + 2N^), 

-^^-^4(-24 - I2k + 39A;2 + 44A:^ + 12A;^ - 48A^ - 60A: N 

Qk‘^N + 12k^N - 27- A8k - 17k‘^N^ - 2N^ -8kN^ + 

-^^-^8(-144 - 235k - 98/c^ + 8k^ + 8k* - 257N - 226k N 

3{2 + N){2 + k + NY 

72k^N + Uk^N + 16A:^A^ - 162A^2 -7kN^ + l3Ak‘^N‘^ + AAk^N'^ - A3N^ + 38k N^ 


3Ak‘^N^ -AN* + 8k N*), 

- 1 - —I -+ 7A; + 39k'^ + 44A:=^ + 12A;^ + 83N + 141A: N + l28k'^N 

42PA^ + 114A^2 ^ 141^ jV2 ^ + 53N^ + 33k N^ + 8N*), 

— -—^^-7t16(264 + 527k + 409A;2 + 146A;3 + 20A:^ + STIA^ + 866A: N 

3{2 + N){2 + k + Nf ^ 

A67k‘^N + 97k^N + Ak*N + 450A^2 + 461it N'^ + l36k'^N^ + 8k^N‘^ + 153N^ 


79kN^ + 3k‘^N^ + 19A^^), 

8(3 + 2A; + A^) (48 + 55k + lAk"^ + 81A^ + 69A: A^ + lOA;^A^ + 45A^^ ^ 22k N^ + 8NY 

3(2 +Ar)(2 +A: +Ar)5 

—-—^^-778(45A; + A8k‘^ + I2k^ + 63Ar + 148A: N + 86k'^N + 12A:=^A^ 

3(2 +A^)(2 +A: +A^)4 ^ 

98N^ + 117A: N"^ + 32k‘^N‘^ + 49A^^ + 26k N^ + 8N*), 

8(3 + 2k + N){26 + 25k + 6P + 30A^ + 15A: A^ + 8NY 
3(2 +A^)(2 +A: +A^)3 ’ 

8(3 + 2k + Ar)(18 + 21A; + 6P + 22N + l3kN + 6NY 
3(2 +A^)(2 +A; +Ar)4 ’ 

“^75-^777 +—I -7775 ^ 

O ( Z “h 7V ) iJi rC i V ) 

694A:^Ar + 290A:^Ar + 36k* N + 30A^2 + 459A: N"^ + A17k‘^N‘^ + 96k^N^ + 13A^^ 


161A: N^ + 76PN^ + 2N* + 20A: A^^), 

~ 3{2 + N){2 + k + NY ^^^ + ^)(3 + 2A; + iV)(36 + 39k + lOA;^ + 67N + 53k N 

8k‘^N + 41A^2 ^ ^2 ^ g^3^^ 

16(78 + 123A; + 66k‘^ + 12P + 120A^ + 128A; N + 35k^N + 58N^ + 31A; N^ + 9NY 

3(2 +Ar)(2 +A: +A^)4 

-^^-7rl6(-48 - 129A: - 109^^ - 36k^ - Ak* - 57N - 136k N 

3{2 + N){2 + k + NY 
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-4(108 + 121A: + 40^:^ + 4P + 245A^ + 242A; N + 7Ak‘^N 


C-284 — 


C-287 — 


- 67k'^N + 2k^N + Ak^N - lOA^^ - 33k + 3k^N^ + 8k^N^ + 7N^ + 3k'^N^ + 2N ^), 

16(1 +A:)(3 + 2A: + iV) 

3(2 +A: + iV)4 ’ 

8(30 + 75k + 54A;2 + 12P + 48iV + 80A; iV + 29k^N + 22N‘^ + 19A; + 3N^) 

3(2 +A^)(2 +A: +’ 

=-^^-^4(-72 - 224/c - 137 /c2 + Ak^ + 12A;^ - 28N - 82k N 

3{2 + N){2 + k + Nf ^ 

+ 3Ak‘^N + 40fc^A^ + 87 + 104fc + 55k‘^N^ + 62A^^ + 38k + llA^^), 

= -^777 +—I -^ + 152A;2Ar 

O ( Z ~1~ 7V J f Z “h rC H" i V ) 

+ 20k^N + 62iV2 + 133A; + 44^;^ + 117+3 + 2Qk N ^), 

= ^^2 + N){2 + k + ^ ^ ^ ^ ^ ^ ^ 

+ 8k^N + 198^ 149^ p^2 ^ 28A;2Ar2 + 67iV3 + 28k N^ + 8A^^), 

=-^^-^8(-36 - 59k - 28p - Ak^ - 19iV - 16A; iV + 8k^N + Ak^N 

3{2 + N){2 + k + N)^ ^ 

+ 26N^ + 29k + 12k‘^N^ + 21A^3 ^ ^ 4jy4^^ 

= 3(2 + jv)(2Vt + JV)8 ^*^*^ + 125i + 80fc2 + 16fc=> + 133iV + 228kN 

+ llOA:^+ 14A;3A^ + lOGA^^ + 133A: + 36k‘^N^ + 35A^3 ^ 24A; + AN ^), 

= —-—^^-7r4(-48 + 8k+ 143/^2 + 120A:3 + 28k^ + 64A^ + 524A; N 

3{2 + N){2 + k + Nf ^ 

+ 750A:2A^ + 370A:3a^ + 56k*N + 245A^2 + 752k + 629k^N^ + 156A:3a^2 ^ 202A^3 

+ 346/c + 136A:2A^3 ^ 57^4 ^ ^2k N* + 8N^), 

= s{2 + N){2 + k + N)* ^^~^^ + ^ 

+ 258k‘^N + 56A;3A^ + 84Ar2 ^ 216k + 83A:^A^^ + 48Ar3 + 45A; + 8A^^), 

8(3 + 2k + Ar)(10 + 17A; + 6P + MA^ + life A^ + AN^) 

3(2 +A^)(2 +A; +Ar)4 ’ 

= ^-^7T7^—^-^8(-24 + 14A: + 6Ak‘^ + A2k^ + 8k* + lOA^ + 196A: N + 255k‘^N 

3{2 + N){2 + k + N)^ ^ 

+ 113A:3Ar + 16A;^A^ + 58N^ + 238k + 186k^N^ + 42A:3a^ 2 ^ g^^ys ^ gg^ ^3 


34A;2A^3^gjY4^^Q^^4^^ 

(k-N) ^ 

3{2 +k + N)' 

3(60 + 77k + 22A;2 + 121 Ar + 115A: N + 20k^N + 79Ar2 ^ 42 ^ 7+2 ^ ggjyS) 

(2 +A ^)(2 +A; +A ^)2 ' 

3(60 + 77k + 22A;2 + 121A^ + 115A: N + 20k^N + 79Ar2 ^ 42 ^ 7+2 ^ ggjyS) 

(2 +A ^)(2 +A; +A ^)2 ' 
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C-293 


C-294 

C-295 

C-296 

C-297 

C-298 

C-299 

C-300 

C-301 

C-302 

C-303 

C-304 

C-305 

C-306 

C-307 

C-308 

C-309 

C-310 


{-k + A^)(60 + nk + 22 p + 121iV + 115A: N + 20PiV + 79 A ^2 ^ 42 ^ ^2 ^ ^g^3) 

3(2 +A^)(2 +A: +A^)3 ’ 

{-k + A^)(60 + nk + 22 P + 121iV + 115A: N + 20PiV + 79 A ^2 ^ 42 ^ ^2 ^ ^g^3) 

3(2 +A^)(2 +A: +A^)3 ’ 

2{-k + A^)(60 + 77A; + 22k'^ + 121iV + 115A: N + 20A;2Ar + 79iV2 + A2k + IGiV^) 

3(2 + iV)(2 +A: +A^)3 ’ 

2(-A: + A^)(60 + 77k + 22 ^;^ + 121iV + 115A: N + 20k^N + 79 ^ 42 ^ ^2 ^ ^g^3) 

3(2 +A^)(2 +A; +A^)3 

4(9 + 5k + AN){32 + 55A: + 18P + 41iV + 35A;iV + 

3(2 + iV)(2 +A: +A^)5 ’ 

4(-/c + A^)(32 + 55k + ISA;^ + 41A^ + 35A: + llA^^) 

3(2 +A^)(2 +A: +A^)5 ’ 

-^^-7r2(194A; + 296P + leiA:^ + 30A;^ + 94A^ + 410A; N + 327k^N 

3{2 + N){2 + k + Nf ^ 

Slk^N + 158A^2 + 285k N'^ + 9lk‘^N^ + 91N^ + 69k + 17Ar^), 

2(1 + k){k - N){32 + 55k + 18P + 41Ar + 35 A; A^ + 

3(2 +A^)(2 +A; +A ^)6 ’ 

6(1 + k){32 + 55k + 18P + 41Ar + 35A; A^ + llA^^) 

(2 +A ^)(2 +A; +A^)5 ’ 

-^nT^T— 7 - 7 m^ + 93A:^Ar 

o (z “h 7V J f z “h rC H" i V ) 

537N‘^ + 292A: A^^ + 113A^^), 

4(-/c + A^)(32 + 55k + 18A;2 + 41A^ + 35A: A^ + llA^^) 

3(2 +A^)(2 +A: +A^)5 ’ 

2{-k + A^)(32 + 55A: + 18A:2 + 41A^ + 35A: A^ + llA^^) 

3(2 +A^)(2 +A: +A^)5 ’ 

A(-k + A^)(32 + 55k + 18A;2 + 41A^ + 35A; A^ + llA^^) 

3(2 +Ar)(2 +A: +Ar)5 ’ 

-77m7 —I -+ 316A: A^ + 154A:2Ar 

o (^ ~h -/V J f Z “h rC H" i V ) 

20A;^A^ + 200A^2 + 255k N'^ + 6Ak‘^N^ + 97Ar3 ^ ^^k + 16A^^), 

2(1 + N){-k + Ar)(32 + 55k + 18P + 41A^ + 35A: A^ + llA^^) 

3(2 +A^)(2 +A; +Ar )6 ’ 

6(1 + A^)(32 + 55k + 18P + 41A^ + 35A: A^ + llA^^) 

{2 + N){2 + k + Nf ’ 

4(1 + N){-k + A^)(32 + 55A: + 18P + 41A^ + 35A; A^ + llA^^) 

3(2 +Ar)(2 +A: +Ar )6 ’ 

4(1 + A^)(9 + 4A; + 5A^)(32 + 55k + 18A;2 + 41Ar + 35A; A^ + llA^^^ 

3(2 +A^)(2 +A; +A ^)6 ’ 
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C-311 


C-312 

C-313 

C-314 

C-315 

C-316 

C-317 

C-318 

C-319 

C-320 

C-321 

C-322 

C-323 

C-324 

C-325 

C-326 


4(9 + 4A; + 5A^)(32 + 55A: + 18P + AIN + 35k N + IIN^) 
3{2 + N){2 + k + Ny 


— I—^ 

O ( ^ ~h -/V ) iJi ~\~ rC ~\~ i V ) 

911k'^N + 181A:=^iV + 5A1N^ + 72Ak + 2A6k‘^N^ + 162N^ + 109k + 16N^), 

4(1 + k){k- N){32 + 55k + 18P + 41iV + 35A: 

!i(9 -i- A7V9 -U t -U A7'|6 ’ 


— ^ru5 — I —^ 
o (^ ~h -/V J f z “h rC "h i V ) 

946A:2iV + 206A:^iV + 468iV2 + 655k + 232pN^ + 119A^^ + 88k + 8N^), 

4(1 + A:)(9 + 5A: + 4iV)(32 + 55k + 18k‘^ + AIN + 35k N + lliV^) 

3(2 + iV)(2 +A: +A^)6 ’ 

6(32 + 55k + 18A;2 + 41A^ + 35A: + llA^^) 

(2 +A ^)(2 +A; +A^)4 ’ 

2{-k + N){32 + 55k + 18k‘^ + AIN + 35k N + llA^^) 

3(2 +Ar)(2 +A: +Ar)5 ’ 


- ^N(5—I -^2(288 + 638k + A63k‘^ + 132A:^ + 12A;^ + 658Ar + 1106A; N 

O ( Z ~1~ 7V ] iJi rC i V ) 

544A:^Ar + 80k^N + 591A^^ + 666A; A^^ + 165k‘^N‘^ + 2A2N^ + 138A: A^^ + 37A^^), 
4(1 + k){k- N){32 + 55k + 18P + 41Ar + 35A: A^ + llA^^) 

3(2 +A^)(2 +A: +A^)6 ’ 

4(1 + k){3 + k + 2N){32 + 55k + 18P + 41Ar + 35A: A^ + llA^^) 

(2 +A ^)(2 +A; +A ^)6 ’ 


-^-77-^-7^2(1728 + 3034A; + 1633A;2 + 252k^ - 12k^ + 4454A^ + 6216A: N 

2A68k^N + 256k^N + 4247A^2 + 4170A: N^ + 895k^N^ + 1750A^3 + 904A: N^ + 261A^^), 

-^^^--4(1 + AT) (360 + 665A; + 386k^ + 72k^ + 667Ar + 809A: N 

232PN + 389A^2 + 236k N^ + 72N^), 

— -—^^-778(-48 - 23k + 13k^ + 6k^ - 55N + 65k N + 83PN + 18k^N 

3{2 +N){2 + k +Ny ^ 

3N^ + 98k N^ + A3k'^N^ + 17N^ + 28k N^ + 4A^^), 

A{-k + Ar)(32 + 55k + 18A;2 + 41A^ + 35A; A^ + llA^^) 

3(2 +Ar)(2 +A: +Ar)5 ’ 

2{-k + A^)(32 + 55k + 18k‘^ + 41A^ + 35A: A^ + llA^^) 

3(2 +A^)(2 +A: +A^)5 ’ 

4(9 + Ak + 5N){32 + 55k + 18P + 41Ar + 35A: A^ + llA^^) 

3{2 + N){2 + k + N)^ ’ 
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C-327 


C-328 

C-329 

C-330 

C-331 

C-332 

C-333 

C-334 

C-335 

C-336 

C-337 

C-338 

C-339 

C-340 

C-341 

C-342 

C-343 

C-344 


A{-k + A^)(32 + 55A; + ISA;^ + 41A^ + 35A; iV + IIN^) 

3{2 + N){2 + k + N)^ ’ 

2{-k + N){32 + 55k + ISk"^ + AIN + 35k N + IIN^) 

3{2 + N){2 + k + N)^ ’ 

4(-/c + A^)(32 + 55k + ISk"^ + AIN + 35k N + 

3(2 +A^)(2 +A: +’ 

—-——--^4(324 + 563A: + 317k^ + 58k^ + 715N + 98Ak N + AOlk'^N 

o (z “h 7V ] iJi rC 7V J 

44A;^A^ + 589A^^ + 571A: N^ + 126k^N^ + 212N^ + I08k N^ + 28N*), 

4(9 + 5k + AN){32 + 55k + 18P + 41iV + 35A: 

3{2 + N){2 + k + N)^ ’ 

6(32 + 55k + 18A;2 + 41A^ + 35A: iV + 

(2 + iV)(2 +A: +’ 

2{-k + N){32 + 55k + ISk"^ + AIN + 35k N + 

3{2 + N){2 + k + N)^ ’ 

—^777^7— I—^ 

O ( ^ ~h * ) ( " H“ H“ -/V ) 

135A:^iV - 69k^N + 292N‘^ + Aik N^ - A5k‘^N‘^ + 75N^ -7kN^ + 7N ^), 

4(48 + 157A: + llAk"^ + 24^:^ + 107A^ + 292k N + 70PiV + 98N^ + 61A; N^ + 13iV3) 

3(2 + iV)(2 +A: +A^)4 

2{-k + A^)(32 + 55k + ISk"^ + 41A^ + 35A: + llA^^) 

3(2 +A^)(2 +A: +A^)5 ’ 

6(32 + 55k + 18A:2 + 41A^ + 35A: A^ + llA^^) 

(2 +A^)(2 +A; +A^)4 ’ 

A{-k + A^)(32 + 55k + ISk"^ + 41A^ + 35A; A^ + llA^^) 

3(2 +Ar)(2 +A: +Ar)5 ’ 

4(9 + Ak + 5N){32 + 55k + 18P + 41Ar + 35A; A^ + 

3(2 +Ar)(2 +A: +A^)5 ’ 

4(48 + 173A: + 135^2 + 30P + 91Ar + 200A: N + 77k‘^N + 49A^^ + 53k N^ + 8N^) 

3(2 +A^)(2 +A; +A^)4 ’ 

2{-k + A^)(16 + 2lk + 6P + 19A^ + 13A: A^ + 5N^) 

3(2 +A^)(2 +A: +A^)4 ’ 

2(16 + 47A; + 18A;2 + 25N + 31A: A^ + 7N^) 

(2 + A ^)(2 + A ; + A ^)3 ’ 

"3(2Tl+iTI+W^*"*' + JV)(20 + 2k-nk^- 6k’> + 4SN + 21kN- bk^N 

36N^ + 13A;Ar2 + 8A^^), 

A{-k + Ar)(32 + 55k + 18A;2 + 41A^ + 35A; A^ + llA^^) 

3(2 +Ar)(2 +A: +Ar)5 ’ 
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C-345 

C-346 

C-347 

C-348 

C-349 

C-350 

C-351 

C-352 

C-353 

C-354 

C-355 

C-356 

C-357 

C-358 

C-359 

C-360 


4(-/c + A^)(32 + 55A; + 18k‘^ + 41A^ + 35A: 

3(2 +A^)(2 +A: +’ 

2(84 + 236A: + 75k‘^ - 6k^ + 262N + 449A: N + 95k‘^N + 220N'^ + 191k + 50N^) 

3{2 + N){2 + k + N)^ 

8(48 + 32k - 9k‘^ - 6k^ + 88N + 50k N - k'^N + SSA^^ ^ 20k 

3(2 +A^)(2 +A; + iV)4 ’ 

—I - ^ + 374^:^^ 

O ( Z ~ 1 ~ 7 V j{2i ni i V ) 

AAk^N + 591 + 038k N'^ + lA0k'^N‘^ + 202N^ + 147A: + 41A^^), 

A{—k + A^)(16 + 21A; + Ok'^ + 19A^ + 13A: N + 5N‘^) 

3(2 +A^)(2 +A: +A^)4 ’ 

2{-k + A^)(20 + 28k + 8P + 54A^ + 55A: A^ + 10A;2A^ + 41A^^ ^ 23k N‘^ + 9N^) 

3(2 +Ar)(2 +A: +Ar)5 ’ 

1 

—-——---^2(276 + 194A: - 102A:2 - 60A;^ + 496Ar + 335A: N - lOk'^N 

o (z “h 7 V j{2i ~\~ rZ ~\~ 7 V J 

319A^^ + 149A:A^^ + 65A^^), 

8(48 + 64A; + 33k'^ + Ok^ + 56A^ + 46A: A^ + 13A;2A^ + 17Ar2 + 4A: A^^ ^ N^) 

3{2 + N){2 + k + NY ’ 


--— -^4(180 + 150A: - lllA:^ - 131k^ - 30k^ + 480Ar + 453A: N 

(2 + iV j (2 + K + iV j 

^k'^N - A5k^N + 468A^2 + 373k + AOk'^N^ + 192A^=^ + 88k + 28A^^), 

--—— -^4(246A: + 359A:2 + 179P + 30A;^ + 42A^ + 430A: N + 382k^N 

(2 + iV j (2 + K + iV j 

]k^N + 75N^ + 257k + lOlA:^A^^ + 46Ar3 + 55k + 9A^^), 

4(9 + 5k + AN){32 + 55k + 18P + 41Ar + 35A; A^ + llA^^^ 

qi'o -L An(9 -L h -L /\r+ ’ 


—---^-7t 4(182A: + 295A:2 + 163P + 30A;^ + 106Ar + 398k N + 33ApN 

3{2 +N){2 + k +NY 

85k^N + 171 A^=^ + 273k N^ + 93k‘^N^ + 94Ar3 ^ gg^ jy3 ^ 

2(360 + 340A; + 15k‘^ - 30k^ + 668A^ + A72k N + 25k‘^N + 395A^2 ^ ggg^ ^2 ^ 

3(2 +Ar)(2 +A: +A^)3 


-—^^-^4(456 + 1036A; + 887k‘^ + 351^^ + 54A:^ + 1136A^ + 1898A; N 

l + N){2 + k + NY 

\3k'^N + 207k^N + 995A^^ + 1089A; N"^ + 300A:2 A^^ + 365A^^ + 195A: N^ + 48A^^), 
-k + A^)(20 + 21A: + 0^ + 25N + 13kN + 7NY 
3{2 + N){2 + k + NY ’ 

'6 + 52k - 39k‘^ - 18k^ + 188A^ + 108A; N - 9k^N + 123A^2 ^ 59 ^ ^2 ^ 25NY 

3(2 +Ar)(2 +A: +A^)4 ’ 
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C-361 


C-362 

C-363 

C-364 

C-365 

C-366 

C-367 

C-368 

C-369 

C-370 

C-371 

C-372 

C-373 

C-374 

C-375 


2(-96 - 180A: - 129P _ 39)^3 _ ggjy _ Q2k N - A7k^N + 29N^ + Uk 

3{2 + N){2 + k + N)^ ^ 

-^^-^2(-48 - 88k - 80k‘^ - 63k^ - 18k^ - 80N - 12Ak N 

3{2 + N){2 + k + N)^ ^ 

89k‘^N - 39k^N - 12N^ - k - bk'^N^ + 33N^ + 27k 


—I — ^ 

O ( ^ ~h -/V ) iJi ~\~ rC ~\~ i V ) 

1715k^N + 553k^N + 56k^N + 892N^ + 1779k + 987PN^ + 168k^N^ + 513A^^ 


669A: + 182k^N^ + U5N^ + 9Ak + 16iV^), 

4:{-k + N){32 + 55k + 18k‘^ + AIN + 35k N + IIN^) 

3{2 + N){2 + k + N)^ ’ 

2{-k + N){32 + 55k + 18k‘^ + AIN + 35k N + lliV^) 

3{2 + N){2 + k + N)^ ’ 

—-—^^-^4(36 - lllfc - 156k^ - AAk^ + 93iV - 224A: N - 2A5k^N 

3{2 + N){2 + k + N)^ ^ 

A6k^N + 110N^ - 117k N^ - 83k‘^N^ + 64iV3 - lOA: + 13A^^), 

4(1 + k){k- N){32 + 55k + 18P + 41iV + 35A: + llA^^) 

3(2 +A^)(2 +A: +A^)6 ’ 

A{-k + N){32 + 55k + 18k‘^ + AIN + 35k N + llA^^) 

3(2 +A^)(2 +A: +A^)5 ’ 

“3(2+7v)++I+W^’^ + k)(-k + N)(3e + 39k + lOk^ + SIN + 53kN + Sk^N 

AIN^ + 18A;Ar2 + 8A^^), 

4(1 + N){-k + A^)(32 + 55A: + 18P + 41Ar + 35A; A^ + llA^^) 

3(2 +Ar)(2 +A: +Ar)6 ’ 

4(1 + N){-k + Ar)(32 + 55k + 18P + 41A^ + 35A: A^ + llAr2) 

3(2 +A^)(2 +A; +Ar)6 ’ 


1 

3(2 +A^)(2 +A: +A^)5 


2(36 + 75k + 3k^ - lOk^ + 195A^ + 296k N + 47A:2A^ - 8k^N 


295N^ + 315it N^ + 38k‘^N^ + 170 A^^ + lOOA; N^ + 32A^^), 


~ 3(2 + N)(2 + k+N)« ^^~'‘ + 

640A: N + 356k‘^N + 67k^N + 331A^^ + 365k N^ + 97k‘^N^ + 130A^^ + 71A: N^ + 19A^^), 
4(1 + k){k- N){32 + 55A: + 18P + 41Ar + 35A; A^ + llA^^^ 

3(2 +A^)(2 +A; +A^)6 ’ 

- ^777 +—I -7775 + k^ + I8k* + 796A^ + 460A; N - 19Ak‘^N 

O ( Z “h 7V ) i2i rv i V ) 

61A;^A^ + 889N‘^ + 457A: N"^ - 63k‘^N^ + 456A^^ + 167A: N^ + 83A^^), 


158 



C-376 


= - ^2 + N){2 + k + ^ A^)(308 + 541k + 306^ + 56P + 777N + 1086k N 

+ 452k‘^N + 52A;3 + 714N^ + 701 A; iV^ + ISSA:^ + 281 A^=^ + 144A: + 40A^^), 

2{-k + N){32 + 55k + ISk"^ + 41N + 35k N + IIN^) 

3(2 +A^)(2 +A: +A^)5 ’ 

C-378 = -^^^^^^y^^qj^^^4(216 + 674A; + 733A;2 + 338A;=' + 56A;" + 586iV + 1522A;iV 

+ 1334A;2A^ + 468A:3A^ + 52k^N + 625N^ + 1238A; + 757PN^ + 146k^N^ + 330A^^ 


C-379 

C-380 

C-381 

C-382 

C-383 

C-384 

C-385 

C-386 

C-387 

C-388 

C-389 

C-390 


130A: + 132k‘^N^ + 89N^ + 56k + lOA^®), 

—^-^ 777 ^—^-77772(96 - 68k - 205k‘^ - 70k^ + 488N + 168k N - 207k‘^N 

3{2 + N){2 + k + Ny ^ 

m^N + 679N^ + 324k N'^ - 40k‘^N^ + 361A^^ + 122A: + 64A^^), 

-^ 777 +—I -7771^(2®^ + ^ + 204A:^Ar 

o (z H" 7V j{2i ~\~ ni i V ) 

LOPA^ + 537N‘^ + 416A: N'^ + 57k‘^N^ + 206A^^ + 84A: + 29A^^), 

2(96 + lOOA: + llP - 6k^ + 140A^ + 112A; A^ + 9k‘^N + 69A^2 ^ 34 ^ jy 2 ^ 

3(2 +Ar)(2 +A: +A^)4 ’ 

4(-A: + A^)(32 + 55k + 18A;2 + 41A^ + 35A; A^ + llA^^) 

3(2 +Ar)(2 +A: +Ar)5 ’ 

4{-k + A^)(32 + 55k + 18A;2 + 41A^ + 35A: A^ + llA^^) 

3(2 +A^)(2 +A: +A^)5 ’ 

2(72 + 20A: - 21^ - 6 P + 160A^ + 56A: A^ - 7k'^N + 109A^2 ^ 26 k + 23A^3) 

3{2 + N){2 + k + N)* ’ 

— -——^— -^4(96 + 84A: - 8k^ + 252N + 178A: N - 5k^N - lOk^N + 254A^2 

3(2 + iV j (2 + A: + iV j 

L38A: + k'^N^ + IISA^^ + 38k + 19A^^), 

—^- 7777 ^—^-^4(-96 - 212k - 148k‘^ - 32P - 124A^ - 266k N - 155k^N 

3{2 + N){2 + k + Nf ^ 

l2k^N - 18N‘^ - 82k - 37k'^N^ + 29+ 2k + 9N*), 

8{—k + A^)(16 + 21A; + 6k‘^ + 19A^ + 13A; N + 5N‘^) 

3(2 +A^)(2 +A; +Ar)4 ’ 

—^^-774(360 + 472A: + 192A:2 + 24k^ + 788N + 764A: N + 187PN 

3{2 + N){2 + k + Nf ^ 

^^k^N + 664A^2 ^ 434 ^ pf2 ^ 49 ^ 2^2 ^ 255A^=^ + 88k + 37Ar^), 

2{-k + Ar)(32 + 55k + 18A;2 + 41A^ + 35A; A^ + llA^^) 

3(2 +Ar)(2 +A: +Ar)5 ’ 

— -—--^4(192 + 768k + 813A;2 + 321A;^ + 42A:^ + 480A^ + 1344A: N 

3(2 + iV j (2 + K + iV j 

mPN + 181A:^A^ + 435A^2 + 783k + 268k‘^N^ + 175A^^ + 155A; A^^ + 26A^^), 
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C-391 


C-392 


C-393 


C-394 


C-395 


C-396 


C-397 


C-398 


C-399 


C-400 


C-401 


C-402 


C-403 

C-404 

C-405 


8(1 +A^)(9 + 4A: + 5iV) 

3{2 +k + N)^ ’ 

-^^^-7^2(648 + 1394A; + + A2Ak^ + 60k^ + 1810A^ + 3166A: N 

3{2 + N){2 + k + Nf ^ 

1958k^N + mk^N + 3Qk'^N + 2029A^^ + 2726k + lUlk^N'^ + 146A;^A^^ 


llSeiV^ + 1068A: + 228k^N^ + 337+ 162k + 40iV^), 

4(9 + 4A; + 5N) (36 + 39k + lOP + 67N + 53k N + 8k^N + 41iV2 + 18A; + 8N^) 

3(2 + iV)(2 +A: + iV)5 

4(1 + A^)(9 + 4A; + 5A^)(32 + 55k + 18k‘^ + AIN + 35k N + llA^^) 

3(2 +A^)(2 +A; +A^)6 ’ 


—-—--;-^4(36 - llSfc - 137k^ - 34P + 97N - 22Ak N - 203k^N 

3{2 + N){2 + k + N)^ ^ 

32k^N + 91N^- U3k - 72k^N‘^ + 38N^ - 28k + 6A^^), 

3(2 + iV)( 2 Vfc + iV) 6 ^(^ + + 28^' + 471iV + 628k N 

2AAk'^N + 26k^N + 452A^2 ^ 433 ^^ + 88 k‘^N^ + 187iV3 + 92k + 28N^), 

~ 3{2 + N){2 + k + Ny ^^~’' + N){212 + 365k + 197^ + 34^;^ + 553iV + 758k N 
299PN + 32k^N + 527 + 509A;iV2 + 108PN^ + 216A^^ + IlOA: + 32A^^), 

-^^-^2(384 + 448A: - 1297:^ - 248A;^ - 60A:^ + 2192iV + 2880A; N 

762k‘^N - l22k^N - 36k'^N + 3801iV2 + 4236A: + llllA:^iV2 + 30A;^A^^ + 2906A^^ 


23A2kN^ + 36Ak‘^N^ + 1025iV^ + 442A;iV^ + 136A^®), 

~N(5 -^777 +—I -+ 729^^ + 14A;^ + 488iV + 476A: N + 113A:2iV 

O ( Z ~ 1 ~ 7 V j{2i ~\~ ni i V ) 

4A:^A^ + 343A^2 + 230fc + 26k^N‘^ + lllA^^ + 40A; + 14iV^), 

8(21 + 14A; + 2 P + 28N + lOA; iV + 9N‘^) 

3(2 +A: + iV)4 ’ 

- 3(2 + iV)(2Vfc + iV)5 ^(l + + 25^ + 139A; N + 87k^N 

lAk^N + 94iV2 + 159A; iV^ + 46^;^ + 62N^ + 45A: + 12Ar^), 

8{—k + A^)(16 + 21A; + 6k‘^ + 19A^ + 13A: N + 5N‘^) 

3(2 +A^)(2 +A: +A^)4 ’ 

{—k + A^)(16 + 21A; + 6k‘^ + 19A^ + 13A; N + 5N‘^) 

{2 + N){2 + k + Ny ’ 

2(96 + lOOA: + llP - 6k^ + 140A^ + 112A; N + 9k‘^N + 69A^2 ^ 34 ^ ^ 

3(2 +Ar)(2 +A: +A^)4 ’ 

2{-k + A^)(32 + 55k + 18A;2 + 41A^ + 35A: A^ + llA^^) 

3(2 +A^)(2 +A: +A^)5 ’ 
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C-406 


C-407 

C-408 

C-409 

C-410 

C-411 

C-412 

C-413 

C-414 

C-415 

C-416 

C-417 

C-418 

C-419 

C-420 


2(-96 - 132A: - 79^ - 18k^ - 108A^ - 88k N - 29k^N - 25N^ - 2k + N^) 

3(2 +A^)(2 +A: +’ 
2{-k + N){12 + 24k + 8P + 38N + 49k N + Wk'^N + 31A^2 ^ 21k + 7N^) 

3(2 + iV)(2 +A: +A^)5 

~3(2 + A^)(2 + k + N){52 + 118k + 83k‘^ + 18k^ + 76N + 117k N 

43k‘^N + 32N^ + 25k N'^ + 4A^^), 


—-—--^(384 + 768k + SieA:^ + + 18A;^ + 960A^ + 1312A; JV 

o (^ ~h -/V j{2i ~\~ rZ ~\~ 7V J 

mk‘^N + 59k^N + 860A^=^ + 737k + 119k‘^N^ + 333N^ + 141k + 47N^), 

3{2 + N){2 + k + ^ A^)(192 + 264A; + 93k^ + 6P + 280A^ + 232k N + 31k^N 

l23N^ + 42kN^ + 17N^), 


-^-77-^-7^2(360 + 674k + 502P + 189A:3 + 30A;^ + 874Ar + 1230A; N 

697k‘^N + 113A:=^iV + 752N‘^ + 697k + 169k‘^N^ + 271+ 121 A; + 35N^), 

— - —^^ -^2(96 + 208A; + 131A:2 + 26k^ + 224N + 334k N + 115k‘^N 

3{2 +N){2 + k +Ny ^ 

4k^N + 207A^2 + 198A: + 30k‘^N^ + 93N^ + 46k + 16iV^), 

— -—^^-7^2(456 + 1094A; + 966A;2 + 383k^ + 58k^ + 1054A^ + 2138A; N 

3{2 +N){2 + k +Nf ^ 

1505k^N + 445A;^A^ + 44A;^A^ + 1024A^2 ^ iQHkN^ + 805pN^ + 130k^N^ + 527 


589k + 146k^N^ + 143N^ + 84k + 16iV^), 

2{-k + N){32 + 55k + 18k‘^ + 41N + 35k N + lliV^) 

3(2 +A^)(2 +A: +A^)5 ’ 

4(-A: + A^)(32 + 55k + 18A;2 + 41A^ + 35A; iV + lliV^) 

3(2 + iV)(2 +A: + iV)5 ’ 

4{-k + A^)(32 + 55k + 18A;2 + 41A^ + 35A: + llA^^) 

3(2 +A^)(2 +A: +A^)5 ’ 

2(1 + N){-k + N){4 + 7k + 2P + 19Ar + 21A: A^ + 4A;2A^ + 17Ar2 + lOA: + 4A^3) 

3(2 +Ar)(2 +A: +A^)6 ’ 

— -—^^-7r2(-324 - 727k - 520k^ - 116k^ - 551A^ - 1068/c N - 604k‘^N 

3{2 +N){2 + k +Nf ^ 

88k^N - 302A^2 _ 479^ p^2 _ i63j^2^2 _ 43^3 _ 54^ ^3 ^ 4jy4^^ 

2{-k + A^)(32 + 55k + 18A;2 + 41A^ + 35A: A^ + llA^^) 

3(2 +A^)(2 +A: +A^)5 ’ 

— -—^-77772(96 - 120A: - 255k^ - 82p + 180A^ - 452/c N - 559k^N 

3{2 + N){2 + k + NY ^ 

116k^N + 161A^2 - 330A: - 226k‘^N^ + 83A^^ - 52k + 16A^^), 
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C-421 


C-422 

C-423 


C-424 


C-425 


C-426 


C-427 


C-428 


C-429 


C-430 


C-431 


C-432 


C-433 


C-434 


— I—^ 

O ( Z H" 7V ] iJi ~\~ rC ~\~ i V ) 

1089k^N + 201k^N + 759N^ + 993k + 308k^N^ + 237 + 173A: + 32A^^), 

A{-k + iV)(32 + 33k + ISA;^ + 41A^ + 35A: + lliV^) 

3(2 +A^)(2 +A: +A^)5 ’ 

2(-96 - 132A: - 79k‘^ - I8k^ - 108A^ - 88k N - 29k^N - 23N^ - 2k + N^) 

3(2 +A^)(2 +A: +A^)4 ’ 

— -—--^2(648 + 1064A; + 373k‘^ + 102p + 1132A^ + 1244A: N + 333k‘^N 

o (z “h 7V ] i2i rC 7V J 

631A^=^ + 350A:A^2 + 113iV3), 

— -—--^4(96 + 116A; + 26k^ - 17k^ - 6k^ + 220A^ + 238k N + 74k‘^N 

o (z “h 7V ] i2i rC 7V J 

k^N + 168 + 135A: + 30k‘^N^ + 48 + 19 A; + 4Ar^), 

4(-/c + A^)(32 + 33k + 18A;2 + 41A^ + 35A: A^ + llA^^) 

3(2 +A^)(2 +A: +A^)5 ’ 


-^-^7T7-^-^4(-96 - 244/c - 238k‘^ - mk^ - 18k^ - 92N - 198k N 

3{2 + N){2 + k + N)^ ^ 

U2k‘^N - 37k^N + AN^-llkN^ - Qk'^N^ + 20A^=^ + 9A: A^^ + 4A^^), 

—-—^^-7^4(360 + 940A: + 844^;^ + 315A;3 + 42A:^ + 896A^ + 1728A: N 

3{2 +N){2 + k +Nf ^ 

103Ak^N + 193A;^A^ + 776N‘^ + 999A: N'^ + 304A;2A^^ + 280A^^ + 181A: + 36A^^) 

^ -8(48 + 121A; + 80k^ + 16P + 137A^ + 281A; N + 143A;2A^ 


3(2 +A^)(2 +A: +A^)4 
20k^N + 152A^2 ^ 213A: + 38k‘^N^ + 72N^ + 51A;+ 12Ar^), 

8(9 + 5A; + 4A^)(18 + 21A: + Qk"^ + 22N + 13k N + 6N^) 

3(2 +Ar)(2 +A: +A^)4 ’ 


-^-77-^-7^4(264 + 280A: + 39k^ - 6k^ + 644Ar + 566A: N + 118PN 

3{2 + N){2 + k + Nf ^ 

Qk^N + 563A^2 ^ 342^ + 39k‘^N^ + 206A^=^ + 60A; + 27N^), 

— -——--^2(72 + 122k + 107A:2 + 33k^ + lOA:^ + 490A^ + 806A; N + 337k^N 

o (z “h 7V ] i2i rC 7V J 

171A:^A^ + 20A;^A^ + 815A^2 + 1065A: + 474A:2A^2 + 7Ak^N^ + 377 + 323k 


liePN^ + 190A^^ + 90A; AT^ + 24A^®), 

4(9 + 5A; + 4A^) (4 + 7A; + 2^ + 19Ar + 21 A; A^ + 4A;2 A^ + 17Ar2 + lOA; + 4A^3) 

3(2 +A^)(2 +A: +A^)5 

~ 3(2 + iV)(2VA; + iV)6 ^^^ + ^)(180 + 323k + 185A;2 + 34A;3 + 451iV + 648A:iV 
273k‘^N + 32k^N + 409A^2 + 415A; + 9Qk‘^N^ + 158Ar3 + 84A: + 22N^), 
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C-435 


C-436 

C-437 

C-438 

C-439 

C-440 

C-441 

C-442 

C-443 

C—444 

C-445 

C-446 

C-447 


—-—--;-^2(384 + 400A: - 129A:^ - 233/c^ - 58A:^ + 800iV - 240A; N 

3{2 + N){2 + k + N)^ ^ 

lQ93k‘^N - lOlbk^N - IQAk^N + 729N'^ - 787k - 1528k'^N^ - AbOk^N"^ + 433A^3 


317A: - 32Ak‘^N^ + 158A^^ - 22k + 2AN^), 

-^^^-774(456 + 1232A; + 1135A:2 + 436A:=^ + 60A;^ + 1036A^ + 2056A: N 

3{2 + N){2 + k + NY ^ 

UQbk'^N + 246A;^A^ + 829N‘^ + l98AkN‘^ + 336PN^ + 275N^ + 178k + 32NY, 

8(138 + 251A; + 15lP + 30k^ + 238N + 285k N + 85k‘^N + 128N^ + 7Qk + 22NY 

3(2 +A^)(2 +A; + iV)4 

~ 3(2 +A^)(2Vfc + iV)5 ^^^ + A;)(24 + 53k + 33^ + 6k^ + 97N + 187A; N + 105k^N 
18k^N + 125 + 1647: + A9k‘^N^ + 61iV3 + 407; + 10 A^^), 

— -—--^4(180 + 3697 + 2677^ + 757^ + 67^ + 405A^ + 6317 N 

30772iV + 437^ + 344A^2 + 3687 + 92k‘^N^ + 132N^ + 747 + 19Ar^), 

— -—^^-^(768 + 9087 + 1057^ - 667^ + 1012A^ + 5087 N - 125PN 

3{2 + N){2 + k + NY 

3A7N‘^ -30k N^ + 29NY, 

— -—^^-^8(96 + 2037 + 1267^ + 247^ + 181A^ + 2477 N + 76k^N 

3{2 +N){2 + k +NY 

107N^ + 72kN^ + 20NY, 


-^^^-^(360 + 5907 + 33972 ^ gg^3 ^ gggjy ^ g44^ ^ ^ 18572A^ 

3(2 +A^)(2 + 7 +Ar)4^ 

313A^2 ^ xg4^ A^2 ^53A^^), 

— -—--^2(1488 + 32327 + 256472 + 8617^ + 1027^ + 3128A^ + 51487 N 

o (z “h 7V ] i2i rC 7V J 

274372AT + 4617^A^ + 2440Ar2 + 2723k N'^ + 735k‘^N‘^ + 849A^^ + 4877 A^^ + lllA^^), 

— -—--^4(624 + 16927 + 158372 + 6357^ + 947^ + 2076A^ + 42007 N 

o (z “h 7V ] i2i rC 7V J 

282172A^ + 739k^N + 567^A^ + 2569A^2 ^ 3717^ iV2 + 159872A^2 ^ 2047^A^2 


1515Ar3 + 14097 N^ + 288k^N^ + 432Ar^ + 1967 N^ + A8NY, 

A{9 + 5k + AN){32 + 55k + 18k‘^ + AIN + 35k N + IINY 
3(2 +Ar)(2 + 7 +A^)5 ’ 

4(1 + N){-k + A^)(32 + 557 + 1872 + 41Ar + 357 A^ + 11A^2) 

3(2 +Ar)(2 + 7 +Ar)6 ’ 

1 

~+75 —^7775— T .—7777 ^ 

O ( Z “h 7V ) iJi rC i V ) 

54972AT + 1077^AT + 643Ar2 + 595k N^ + 15072Ar2 + 245A^^ + 1117 A^^ + 34Ar^), 
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C-448 


C-449 


C-450 


C-451 


C-452 


C-453 


C-454 


C-455 


C-456 


C-457 


C-458 


C-459 


4(1 + A:)(9 + 5A: + 4iV)(32 + 55A; + 18k^ + 41N + 35k N + IIN^) 

3(2 + iV)(2 +A: +’ 

—I -+ 1089A;2 + lOlA:^ - 30A;^ + 2794A^ + 4196A: N 

1717A;2iV + leifc^A^ + 2491iV2 + 2705A: + 628k^N^ + 949iV3 + 551 A; iV^ + 130A^^), 

-^^-^4(360 + 1002A; + 969^^ + 400A;^ + 60A:^ + 906A^ + 2134A: N 

3(2 + A^)(2 + A; + iV)6 ^ 

1648A;2iV + 504A;3A^ + 48A;^A^ + 929+ 1708A; + 917PN^ + 152k^N^ + 492A^=^ 

614A: + IQQk'^N^ + 137+ 86k + IGA^^), 

4(1 + A^)(3 + 2A; + Ar)(32 + 55k + 18A;2 + 41A^ + 35A: A^ + llA^^) 

(2 +Ar)(2 +A; +Ar)6 ’ 

- '( - —I -+ 3241A:2 + 1869A;3 + 532A:^ + 60A;^ + 2310Ar 

5502A; N + A883k'^N + 1889A;3A^ + 270A;^A^ + 2201A^2 + 3983A: + 2398k^N^ 

A68k^N^ + 1001AT^ + 1233A: + 384A;2A^^ + 212Ar^ + 134A; + lOA^^), 

- 1 - —I -+ 1213A:2 + 426A:=^ + 56A;^ + 2284A^ + 4050A: N 

o (z H" 7V j{2i~\~n;~\~ i V ) 

2559k^N + 671k^N + 58k'^N + 2801A^^ + 3840A: A^^ + 1686A;2A^2 + 237k^N^ 

1671AT^ + 1563A: + 352k‘^N^ + 488Ar^ + 233k + 56N^), 

— -—--^4(816 + 1372A; + 837k^ + 226k^ + 2Ak^ + 2492A^ + 3880A; N 

o (z “h 7V j{2i rZ ~\~ 7V J 

227Ak'^N + 630A;^A^ + 72k'^N + 3059A^^ + 3950A: A^^ + 1741A;2A^^ + 276k^N^ 

1854Ar3 + 1710A: + 400A;2A^=^ + 551A^^ + 268k + 64Ar5), 

4(9 + 4A; + 5A^)(32 + 55k + 18A:2 + 41Ar + 35A: A^ + llA^^) 

3(2 +Ar)(2 +A; +Ar)5 ’ 

— -—— -^4(360 + 962k + 919k'^ + 381k^ + 58A:^ + 946A^ + 2062A: N 

o (z “h 7V j{2i rZ ~\~ 7V J 

1535A;2A^ + 463A;3A^ + 44A;^A^ + 1051A^2 + 1715A: A^^ + 862pN^ + 138k^N^ + 617 
659k + 162k‘^N^ + 190A^^ + lOOA; + 2AN^), 

— -—^^-^(960 + 1636A: + 1068A:2 + OOIA;^ + 42A:^ + 1916A^ + 2564A; N 

3{2 + N){2 + k + NY^ 

1155k'^N + 183A;^A^ + 1456Ar2 + 1369A: + 319A;2A^2 + 595N^ + 253k + 67Ar^), 

— -——^— -^2(192 + 406A: + 265k^ + 54A:^ + 362A^ + 484A; N + 155A:2Ar 

o (z “h 7V j{2i rZ ~\~ 7V J 

211 A^2 + 136A:A^^ + 39A^^), 

6(32 + 55k + 18A;2 + 41A^ + 35A: A^ + llA^^) 

(2 +A^)(2 +A; +A^)4 ’ 
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C-460 


C-461 


C-462 


C-463 


C-464 


C-465 


C-466 


C-467 


C-468 


C-469 


C-470 


C-471 


C-472 


— -——---^2(192 + 406A: + 239A;2 + 42A:^ + 362A^ + 504A; N + U9k‘^N 

o (z “h 7V ] iJi rv 7V J 

217A^2 + 152A:A^2 + 41A^3)^ 

4(32 + 55k + 18A;2 + 41A^ + 35A: iV + 

(2 + iV)(2 +A: +A^)3 ’ 

2(372 + 472A: + 136A:2 + 746iV + 697k N + 122eN + 487A^2 ^ 253k + 99iV3) 

3(2 +A^)(2 +A: +’ 
2(-12 - 106A; - 143P _ 42^3 ^ + 15k N - 47PiV + 104iV2 + 55A: N'^ + 28N^) 

3{2 + N){2 + k + N)* ’ 

— -——^— ^(720 + 812A; + 117A:^ - 42A:^ + 1564A^ + 1394A;iV + 191k^N 

1081iV2 + 560k + 227N^), 

— -——^— ^4(192 + 704A: + 781A;2 + 360^^ + 60k^ + 5UN + 1312k N 

o (z “h 7V ] iJi rC 7V J 

922k‘^N + 208k^N + 499iV2 + 744A;iV2 + 253k^N^ + 182A^^ + 128A;iV^ + 23iV^), 
2(-192 - 272k - 15k‘^ + 30k^ - 208N - 64:k N + 83k‘^N - 17N^ + 66k + 13A^3) 

3{2 + N){2 + k + N)^ ’ 

— -—--^8(624 + 1330A; + 1058A:2 + 375k^ + 50k* + 1466A^ + 2414A: N 

o (z “h 7V ] iJi rC 7V J 

1344A;^iV + 274A;^A^ + + 1334A^2 + 1569k + 518k‘^N^ + 37k^N^ + 59AN^ 

A36k + 58k'^N^ + 132N* + 45A: N* + 12A^®), 

-^^^-7^4(360 + 651A: + 369A:2 + 66 ^;^ + 753N + 1100k N + 455k^N 

A8k^N + 583A^2 + 615A: + UOk'^N^ + 196N^ + 112k + 24A^^), 

— -——--^8(96 + 174A; + 124A:2 + 43^;^ + 6 k* + 486Ar + 838k N + 5UpN 

o (z “h 7V ] iJi rC 7V J 

161k^N + 18A;^A^ + 748A^2 + 1033A: + A71k'^N^ + 73k^N^ + SlOA^^ + 489A: 

lUk'^N^ + 163N* + 81k N* + 20A^®), 

— -—^^-772(100A: + 87k^ + 18k^ + 260N + 634k N + 367k^N + 60k^N 

3{2 +N){2 + k +Ny ^ 

467+ 646k N'^ + 186k'^N‘^ + 265N^ + 174A: + 48A^^), 

— -—^^-772(20A; + 57k‘^ + 48k^ + 12A;^ + 340iV + 774A: N + 685k‘^N 

3{2 + N){2 + k + NY ^ 

268k^N + 36k* N + 717A^2 + 11947: iV^ + 678k‘^N^ + 130k^N^ + 557N^ + 6167 iV^ 
17272A^^ + 190A^^ + 1067 N* + 24NY, 

— -——^—--^2(128 + 1717 + 247^ - 127^ + 325iV + 2077 N - 88k‘^N 

36k^N + 313A^^ + 1107 - 46k‘^N^ + 142N^ + 347 + 24N*). 
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Appendix G.7 The OPE between the J\f = 2 higher spin-2 current 

The remaining OPE in section 6 between the M = 2 higher spin -2 current can be summarized 
by 

+ C2T + C 3 :Di/ + C 4 M + C 5 GG + C6iPF (Z2) 

2^12 ^12 L 

C7 DT+ csGDG + c^HDH + cio H DH + H GG + C12T H + C13 DG G 
-fci4 dH {Z2} 

+^ Ci5 DT + C16 G ro + Ci7 M + C18 ^ G G + Ci9 T ;^ + C20 DG G 

42 . 

+C21DHH + C22dH {Z2) 

C23 dDH + C24 dDH + C25 G [D, D]G + C26 G dG + 027 H GVG 

^12 L 

+C2fiHDGG + C 29 ih + C 30 ^ G DG + C 31 T>G G + C 32 T M + C 33 T DH 
+C 34 DH DH + C 35 DD G G + C 36 DT D + C 37 [D, D] G G + C 38 DH DH + C 39 DH GG 

+C40 DTH + C41 dGG + C42 dHH + C43 dT (Z2) 

+ 4 - C44 + C45 + C 46 [D, D]T + C47 dDH + C48 G [D, D]G + C49 G dG 

^12 I 

+C50 HGDG + C51 HHH + C52 DDGG + C53 DDGG + C54 ihDDD + C55 HdH 
-|-C5g H G DG C57 H DG G C58 T T -\- C59 T DH cgo T DH cgi D G G -|- Cg2 T H H 
+C63 dDH + Cg4 DG DG + cgg DH DH + cgg DH DH + Cg7 DD G G + Cg8 DT H 
+C 69 [D, D]GG + C70 DGro + C71 DHDH + C72 DDGG + C73 DTH + C74 ^GG 

+C75dHH + C7edT (Z2) 

+ 4 ^ C77 DT( 2 ) + C 78 DT(i) + C79 G aDG + C80 H dDH + C8i D G [D, D]G 
^12 L 

+C82 D G ( 9 G + C83 D D G DG + C84 D D DG G + cs^HDG DG + cse HDH DH 
+CS7 H [D, D]GG + cssHDGDG + cgg H DH DH + cgo H DH GG + cgiHdGG 
+C 92 DDGDG + C93rDT + C94 TGDG + C95rDDD + C 96 TDGG + C 97 T( 9 D 
+C98 dDT + C99 DD G DG + cioo DD DG G + cioi dDH H + C102 [D, D]G DG 
+C103 [D, D]TH + cio4 DG [D, D]G + cios DG dG + ciog DD G DG + C107 DH DG G 
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+C 108 DT DH + Ci 09 DT DH + cno DT G G + Cm DT H H + Cn 2 dDG G + Cna dG DG 
+C 114 dHDH + cii5 dH DH + cne dH GG + cm dH HH + cns dT H + cng d‘^H (Z2) 

+^ C120 + C121 DTW + C122 G dDG + ci 23 HHGm + C124 HHDGG 

H 2 _ 

+C125 HDGDG + ci 26 H OH H + C127 HG[D, D]G + cus HGdG + Cu 9 HDG DG 
+C130 H[D,D]GG + cniHDGDG + C132 H dGG + C133 TDT + C134 T GDG 
+C135 T DG G + Ci3g T DH H + C137 T dH + C138 dDT + C139 DG [D, D]G + C140 DG dG 
+C 141 DHGDG + ci 42 DHHDH + C144 DHHGG + C144 DHDGG + C145 DH DH H 
+Ci 46 DH dH + C147 DT DH + Ci 48 DT DH + C149 DT G G C150 DT H H C151 dDG G 
+ci^ 2 dDHH + ci53 [D,D]GVG + C154 [D,D]TH + C155 DH GVG + cise DH DG G 

+C157 dDH H + Ci 58 dG DG + C159 dH DH + cigo dH G G -\- cigi dT H + ciQ 2 d^H {Z2) 


+ Cig4 [D,:D]T(2) + Ci65 W(2) + Cigg 


L 

+Cig8 G d[D, D\G + Cig9 GDGGDG + cno G DGG DG 


+ Cig3 + Cig4 [D, :D]T(2) + Ci65 w( 2) + cigg + C 167 

^12 L 

+Cig8 G d[D, D\G + Cig9 G DG G DG + cno G DG G DG + C171 G a=^G + C172 H G dDG 
+C173 HHG[D, D] G + C174 HHGdG + C175 D D DG DG + c^g D D [D, D] G G 
+C177 HHDGDG + ci 78 HHDHDH + C179 D D ^G G + ciso D DG [D, D]G 
+C181 HDGdG + ci 82 D DD G ro + Ci 83 HDHHDH + Ci 84 HDHDGG 
+C 185 HDHDHH + ci8g HDHdH + cisr H dDG G + ciss D [D, D]G TO 
+C 189 HDHGDG + ci9o D DD DG G + C191 H dDH H + C192 H dGVG 
+C193 HdHDH + C194 HdHGG + C195 Hd‘^H + age HGdDG + cm D [D, D]G DG 
+C 198 DDG [D, D]G + C199 HDGdG + C200 DDDGDG + C201 HDHDGG 
+C202 H dDG G + C203 HdGDG + C204 T dDH + C205 T [D, D]T + C206 T dDH 
+C207 T G [D, D]G + C208 TGdG + C209 T H GDG + C210 T HH DH + C 2 u T HDG G 
+Co^oT H^HH + co^^.T H dH + Co^ATH G DG + Co^^TH DGG + Co^aTTT 


^ + THDGG 


+C217 TTDH + C218 TTDH + C219 TTHH + C220 T DG DG + C221 T DH DH 
+C222 TDHDH + C223 TDTH + C224 T [D, D] G G + C225 T DG TO + C226 T DD DH 
+C227 T DT D + C 228 T aG G + C229 T dHH + C230 < 9 ^^ + C231 d^ DH + C232 DG SDG 


+C233 MaDD + C234 DDG [D, D]G + C235 DDGaG + C236 DHHGDG 
+C237 DD D DG G + C 238 DH DG DG + C239 DH DH DH + C240 DH DH DH 
+C 241 DD [D, D] G G + C 242 DD DG ro + C243 DH DH DH + C244 DH DU GG 


167 









+C 245 DHdGG + C 246 DT DT + C247 DT G DG + C248 DT HDH + C249 DT H DH 
+C 250 DTHGG + C 251 DT DG G + C252 DT dH + C253 ^[D, DjT + C254 dDG DG 
+C255 SDD DD + C 256 dDH DH + C257 dDH GG + C258 < 9 DD HH + C259 D 
+C 260 [D, D]G [D, D]G + C261 [D, D]GdG + C262 [D, D]TDH + caes [D, DjT DH 
+C 264 [D, DJT G G + C 265 [D, DjT D D + case a[D, DJG G + 0297 DG 
+C 268 DD G [D, D]G + C 269 DHGdG + C270 DHDG DG + C271 DD [D, D]G G 
+C272 DD DG DG + C273 DH DH DH + C274 DD ^G G + C275 DT G DG + C276 DT H DH 
+C277 DT D G G + C 278 DT DG G + C279 DTDHH+ 0232 DT dH + C 2 si dDG DG 
+C 282 dDH DH + C 283 dDH G G + C 284 dDT H + C285 dG [D, D]G + C286 dG dG 
+C 287 dHGDG + C 288 dHHDH + 0239 dHHGG + C290 DG G + C291 dH DHH 
+C 292 dH dH + C293 dHGDG + C294 DG G + C295 dTT + 0299 dT DH + C297 dT DH 

+C 298 dT G G + C299 dT H H T C300 d^G G + C301 d^H H + C302 d^T {Z2) 

H-C303 + C304 + C305 d^DH + C306 G d[D, D]G + C307 G d^G 

Z12 I 

+C308 H G dDG + C309 HHGdG + C310 HH dGG + C311 D DG ^G + C312 HDH dH 
+C313 H dDGG + C314 H dDHH + C315 H dGHG + C316 H dH DH + C317 H dH GG 
+C318 H d^H + C319 H G dDG + C320 HDGdG + C321 H dDG G + C322 H dG DG 
+C333 DT dH + C334 dDG DG + C335 dDH DH + C336 dDH DH + C337 5 DD G G 
+C338 aDD D D + C339 dDT H + C340 [D, D]G ^G + C341 d[D, D]G G + C342 DG 
+C343 DD G aG + C344 DD aG G + C345 DT dH + C346 dDG DG + C347 dDH DH 
+C 348 dDHGG + C349 dDTH + C350 dG [D, D]G + C351 dH GDG + C352 aD HDH 
+C353 aD D G G + C354 aD DG G + C355 dHDHH + C356 aD aD + C357 dH G DG 
+C358 dH DG G + C359 dT T + C360 dT DH + C361 dT DH + 0352 aT G G + 0393 aT H H 
+C 364 d^DH + €305 a^G G + C366 a^D H + 0307 a[D, D]T + C308 d^T (Z2) 

+ — L09 DW^^") + C370 aDT( 2 ) + C371 DT(^) + C372 DW( 2 ) + C373 aDT(^) 

2^12 . 

+C374 aT(^) DT(^) + C375 [D, D]T(^) DT(^) + C370 DU^t^ + C377 DV^i) 

+C 378 Hd^DH+ C379 H G d[D, D]G + C380 D G a^G + C381 HHG dDG 

+C 382 D D DG aG + C 383 H H dDG G + 0334 D D aG DG + 0335 H DG dDG 

+C 386 H DH dDH + C 387 D DD G [D, D]G + 0333 D DD G aG + 0339 H DH DG DG 
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+C 390 H DH DH DH + C391 HDH[D,^GG + C392 HDHDGDG + C393 H DH DH DH 

+C394 HDHdGG + C395 H dDG DG + C396 H[D,^G[D, D]G + C397 H[D,D]GdG 

+C398 H d[D, D]GG + C399 H DG dDG + C400 H DH G [D, D]G + C401 HDHGdG 

+C402 H DHDG DG + C403 H DH[D,D]GG + C404 H DH DGDG 

+C405 H DH DH DH + C406 H DH dGG + C407 H dDG DG + C408 H dDH DH 

+C409 HdDH GG + C410 HdG[D, D]G + C411 HdGdG + C412 HdHGDG 

+C413 HdHDGG + C414 Hd^GG + C415 H DG dDG + C416 H DH DG DG 

+C417 H dDG DG + C418 T G dDG + C419 T H dDH + C420 THG[D, D]G 

+C421 THGdG + C422 THDGDG + C423 THDH DH + C424 TH [D, D]GG 

+C425 THDG^ + C 426 THDHDH + C427 T H dGG + C428 TTDT + C429 TT HDH 

+C430 TTdH + C431 T dDH H + C432 T [D, D]G DG + C433 T [D, D]T H 

+C434 TDG[D, D]G + C435 TDGdG + C436 T DH G DG + C437 T DH DGG 

+C438 TDTDH + C439 TDTDH + C440 T DT HH + cmiT dDGG + C442 T dG DG 

+C443 TdHDH + C444 TdHDH + C445 TdHHH + C446 T d‘^H + C447 G d‘^DG 

+C448 GDGdGG + C449 DG DGGDG + C450 DH G dDG + C451 DH H DG DG 

+C452 DH [D, D]GDG + C453 DH DG [D, D]G + C454 DH DG dG + C455 DH DH G DG 

+C 456 DH DH DGG + C457 DH dDG G + C458 DH dG DG + C459 DT H G DG 

+C 460 DTHDGG + C461 DT DG DG + 0492 DT DT H + C463 DT dH H 

+C 464 dDH GDG + C 465 dDH H DH + C466 dDH DGG + C467 dDH dH 

+C468 d'^DH H + C469 [D, D]GdDG + C470 [D, D]T DT + C471 [D, D]T G DG 

+C472 [D,^THDH + c^ 73 [D,D]THDH + C4u[D,^THGG + Ci75 [D,^T DGG 

+C476 [D, D]T dH + C477 GDGG [D, D]G + c^js d[D, D]G DG + C479 d[D, D]T H 

+C 480 DG d[D, D]G + C481 DG DGG^ + C482 DG d‘^G + 0433 DH G dDG 

+C 484 DU [D, 'D]GDG + C 485 DH DG [D, D]G + C486 DH DG dG 

+C 487 DH DHGDG + C488 DH DH DGG + 0439 DH dDG G + C490 DH dG DG 

+C491 DT dDH + C492 DT dDH + C493 DTG[D, D]G + C494 DT G dG 

+C495 DTHGDG + C 496 DTHHDH + C497 DT H DGG + C498 DT HDH H 

+C499 DTHdH + C500 DTHGDG + C501DTHDGG + C502 DT 'DG DG 

+C503 DT 'DH 'DH + C504 DT 'DH DH + C505 DT[D,D]GG + C506 DT DGDG 

+C507 DT DH DH + C508 DTD'HGGt C509 DTdGG + C510 DTdHH + cgn d‘^DT 
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+C512 GDGVGDG + C513 dDG [D, D]G + cgu dDG dG + C515 dDH G DG 
+C516 dDH DGG + C517 dDT T + C518 dDT DH + C519 dDT DH + C520 dDT G G 
+C521 dDT HH + C522 G DG DG DG + C523 G + C524 5G ^DG + C525 dGGGDG 
+C526 aM + C527 dH G [D, D]G + C528 dH GG + C529 dH H GDG 
+C530 dHHHDH + C531 a// // DG G + C532 dH HDHH + C533 H dH 
+C534 aD D G DG + C535 aD D DG G + C536 dH, DG DG + C537 dH DH, DH 
+C538 dH DH DH + C539 dH[D,D]GG + C540 aD DG DG + C541 dH DH DH 
+C542 aD aG G + C543 dH DG DG + C544 dT DT + C545 aT G DG + C546 dT H DH 
+C547 dTHDH + C548 ar D G G + C549 dTTH + C550 aT DG G + C551 dT dH 
+C552 G [D, D]G G DG + C553 d^G DG + C554 d^H DH + C555 d^H DH + 0555 d^H G G 

+C557 d^H H H + C558 a^T H + C559 a^D (Z2) 


+ — C560 + C561 aDT(^) + C562 DT^^^ + C563 DW^^) + C564 aDT^^^ 

+C565 aX^^^DT^ + C566OTW [D, DjT^^^ + C567 + C568 DV^i^ 

+C569 HHGdDG + C570 DDDGaG + C571 HHDdGG + C572 HHdGVG 
+C573 H DG dDG + C574 D DD DG ro + C575 HDHdHH + C576 H dDG DG] 

+C577 HDHDGDG + C578 H dH GDG + C579 D aD D DD + cggo HdHDGG 
+C 581 H d'^HH + C 582 H G d[D, D]G + c^ss D G a^G + 0534 DDG dDG 
+C585 D aDG DG + C586 D [D, D]G [D, D]G + 0537 D [D, D]G aG + C588 D a[D, D]G G 
+C589 H DG dDG + C590 HDHG [D, D]G + C591 D DD G aG + C592 H DHDG DG 
+C593 D DD [D, D]G G + C594 H DH DGDG + C595 H DH dGG + C596 H dDG DG 
+C597 D aG [D, D]G + C598 D aG aG + C599 D a^G G + C600 T G dDG + cgoi T H dHH 
+C602 TDG [D, D]G + C 603 THGdG + 0904 THDGDG + cqos TD [D, D]GG 
+C6O6 THDGDG + C 607 TH dGG + c^os TTDT + c^og TTDHH + ceioTTdH 
+C611 T DG [D, D]G + C612 T DG aG + C613 TDH GDG + cquTDHHDH 


+C 615 TDHDGG + C6I6 TDHDHH + cqijT DH dH + gqi^T DT DH + Cgis T DT DH 
+C619 TmDH + C620 TmHH + 0^21 T dDG G + 0922 T aDD D + 0023 T [D, D] G TO 
+C 624 TDDTH + C 625 T aDD D + C 626 T aG ro + C 627 TdHDH + C 628 T d^H 
+C629 G a^ro + C630 G DG roro + C631 DG a[D, D]G + 0032 DG DG G DG 
+C 033 DG DG Gro + C 034 DG d‘^G + C035 DD G dDG + C030 DD D G [D, D] G 
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+C 637 DHHGdG + C 638 DH HDGDG + C639 DHH[D,D]GG + C 64 o DHHDGDG 

+C 641 DH HDHDH + 0042 DHHdGG + 0043 DH DG [D, D]G + 0044 DH DG dG 

+C 045 DHDHGDG + 0040 DH DHHDH + C047 DH DHDGG + C048 DH DH DH H 

+C 049 DH DH dH + C 05 O DH dDG G + 0^51 DH[D,D]GDG + C052 DHDHGDG 

+C 053 DH DHDGG + C054 DH dDHH + C055 DH dG^ + C050 DH dH DH 

+C 057 DH d‘^H + C 058 ODH + C 059 DT D DT + C00O DT dDH + C001 DT G [D, D]G 

+C002 DTG 9 G + C 003 DTHG^ + C004 DTHHDH + C005 DTHDGG 

+C000 DTHDHH + C 007 DT i/ aD + C008 DT D G T>G + C009 DTHDGG 

+C 07 O DT DG DG + C071 DT D// Di:f + C072 DT DH DH + C073 DTDHGG 

+C 074 DT [T>, D] G G + C 075 DT DG DG + C070 DT DH DH + C077 DT DT H 

+C 078 DT aG G + C 079 DTdHH + c^so d‘^DT + cqsi G DG dGG + C082 G [D, D]G GDG 

+C 083 dDG [D, D]G + C 084 dDG dG + Ces5 dDH GDG + cqsg dDH H DH 

+C 087 dDH D G G + C 088 dDH DGG + cesg dDH DHH + C09O dDH dH + C091 dDT T 

+C 092 dDTDH + C 093 dDT DH + C094 dDT GG + C095 dDT HH + ceggG^G [D, D]G 

+C 097 d'^DGG + cegs d'^DHH + cegg [D, D]GaDG + C700 [D,D]TGDG 

+C701 [D, D] T D DD + C702 [D, D] T D G G + C703 [D, D] T DG G + C704 [D, D] T DD D 

+C705 [D, D]T dH + C7O0 [D, D]( 9 GDG + C707 D dDTH + C708 DDG aDG 

+C709 DDDG [D,D]G + C710 DHDGdG + C711 DHdDGG + C712 DH [D,D]GDG 

+C713 DD aG DG + C 714 DT D G DG + C715 DTHDGG + C710 DT DG DG 

+C717 DTdHH + C718 dDH GDG + cng dDH DGG + C720 dDH dH + C721 d^DHH 

+C722 aG aDG + C723 aG G GDG + C724 aDDGDG + C725 dHHDGG 

+C720 aD DG DG + C727 dHdHH + C728 aD G [D, D] G + C729 dH G dG 

+C730 aDD G DG + C731 aDD DG G + C732 dH DG DG + C733 aD [D, D] G G 

+C734 aD DG DG + C735 OH DH DH + C730 aD aG G + C737 dT DT + C738 dT GDG 


+C739 dTHDH + C 740 aT D G G + C 741 aT T D + C 742 aT DG G + C 743 dT DH H 
+C 744 dT dH + C 745 G DG DG DG + C 740 a^G DG + C 747 DH + C 748 d^H G G 

+CugdHH + C7,od^H\{Z2 


+ 


9,20 


12C'12 


D2 


C751 aw(=^) + C752 d[D, d]t( 2 ) + C753 + C754 aw( 2 ) 


+C755 aDT(^) dt(^) + C750 aDT(^) dt(^) + C757 av^i) + C758 


171 









+C759 GDGdGDG + cjeo Gd^G + C761 HG + C762 HHGd[D, D]G 

+C 763 HHGd‘^G + C 764 HHDGdDG + C765 H HdDGDG + C766 H H [D, D]GdG 

+C767 HH^[D,^GG + C768 HHDG dDG + C769 H H dDG DG + C770 ^ [D, D] G 

+C771 HHd‘^GG + C772 i/ DG a[D, DjG + C773 H DG d‘^G + C774 HDHG dDG 

+C775 H DH DG dG + C776 H DH DH dH + C777 H DH dDG G + 0773 H DH dDHH 

+C779 HDHdGDG + cjso H DH dH DH + C781 H DH d‘^H + 0732 H dDG [D, D]G 

+C783 H dDG dG + 0734 H d‘^DG G + 0735 H [D, D]G ^DG + 0730 H d[D,D]GDG 

+C 737 HDHG dDG + C 733 H DTJDG dG + C 739 H DH dDG G + C 790 H DH dGVG 

+C791 H dDH GDG + C792 H dDHHDH + C793 H dDHDG G + C794 H dDH dH 

+C795 H d'^DHH + C 796 H dG dDG + C797 H dH G [D, D]G + cjgg HdHGdG 

+C799 H dHDG DG + cgoo HdH[D,D]GG + cgoi H dH DGDG + cgos H dH DH DH 

+C 803 HdHdGG + 0304 Hd'^GDG + cgos H d^H DH + cgoe H d‘^H GG + 0307 H d^H 

+C8O8 H G d‘^DG + C 809 H [D, D]G ^DG + cgio H d[D, D]G DG + cgn H DG d[D, D]G 

+C 812 H DG d‘^G + C813 HDHG dDG + cgu H DH DG dG + C 315 H DH dDG G 

+C 8 I 6 H DH dG DG + C 317 H dDG [D, D]G + C 313 H dDG dG + C 319 Hd'^DGG 

+C820 H dG dDG + 0321 H d^G DG + 0322 T d^DH + 0323 T d^DH + 0324 T G d[D, D]G 

+C825 TGa^G + C826 THGdDG + C 327 THDGdG + C 323 THDHdH 

+C829 THdDG G + C830 THdDHH + cggi TDaGDG + 0332 THdH DH 

+C833 T H d^H + C834 THG dDG + C335 THDGdG + cgge TH dDG G 

+C337 THdGDG + C838 TTdDH + C339 TTdDH + C340 TTHdH + 0341 TTdHH 

+C842 T DG dDG + C343 TDH dDH + 0344 TDTdH + C345 T dDG DG 

+C 846 T dDH DH + C347 T dDH DH + C343 T dDH HH + C349 T[D,D]GdG 

+C850 T a[D, D]G G + C851 T DG dDG + C352 T DT dH + 0353 T dDGDG 

+C 854 T dDH DH + C 855 T aG [D, D]G + cgse T dH G^ + C337 TdHHDH 

+C 858 TdHDGG + C 859 TdHDHH + cgeo TdHdH + cgei T dH G DG 

+C 862 TdHDGG + C 863 T a^G G + C 864 Td‘^HH + cges d^DH + cgm G DG dG DG 

+C867 DG a^DG + C 868 DH d^DH + 0369 DH G d[D, D]G + C 370 DH G d‘^G 

+C871 DHHG dDG + C 372 DH D DG aG + 0373 DH H dDG G + C 374 DH H dG DG 

+C875 DH DG dDG + 0370 DH DH dDH + C 377 DH dDG DG + C 373 'DH [D, D]G aG 

+C879 DD a[D, D]G G + C880 DD DG ciDG + cggi DH DD G aG + 0332 DH DD dGG 
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+C 883 DH dDG DG + cssa DH dDH DH + C 885 DH dDH GG + csse DH dG [D, D]G 

+C 887 DH dG dG + C888 'DH dHGDG + 'DH dH DGG + C 89 o DHd'^GG 

+C 891 DT G dDG + C 892 DT H dDH + cggs DTHGdG + cggA DT H dGG 

+C 895 DT dDH H + C 896 DT DG dG + cggr DT dDG G + cggs 'DT dG DG 

+C899 DT dH DH + C900 'DT dH DH + cgoi 'DTdHGG + C902 'DT d‘^H 

+C903 d'DG dDG + C 904 d'DG GGDG + cgos dDH dDH + cgoe 'DH dDH 

+C907 dDH G [D, D]G + cggs dDH GdG + cggg dDH H G^ + cgio dDH HHDH 

+C911 dlDH HDGG + C912 dDH HDHH + C913 dDH H dH + C914 dDH H G DG 

+C915 dDH HDGG + cgig dDH DG DG + cgn dDH DH DH + cgis dDH DH DH 

+C919 dDH [D,^GG + C920 dDH DGDG + C921 dDH DH DH + C922 dDH DH GG 

+C923 dDH dGG + C924 dDH dHH + C925 dDT DT + C926 dDT GG + C927 dDT H DH 

+C 928 dDT HDH + C929 dDT H GG + C930 dDT TH + C931 dDT DGG + C932 dDT dH 

+C933 GDG dDGG + C934 DG + C935 d'^DHDH + cgse M 

+C937 G G + C938 d'^DH HH + C939 d'^DT H + C940 [^, D]Gd[D, D]G 

+C941 [D, D]Gd'^G + C942 [D, D]T dDH + C943 [D, D]T dDH + C944 [D, D]T G dG 

+C945 [D, D]THdH + C 946 [D, D]TdGG + C947 [D,D]TdHH + C948 d[D, D]G[D, D]G 

+C949 a[D, D]GdG + C950 DJT T + C951 [D, D]TDH + C952 d[D, D]T DH 

+C953 d[D, D]TGG + C954 DjTif ;^ + C955 d^[D, D]GG + cgse DGd^DG 

+C957 DH G d[D, 'D]G + cggs M G a=^G + C959 M^G dDG + cgeo M ^DG DG 

+C 961 DH [D,D]GdG + 0992 DH[D,D]GG + C963 M DG + C964 DH dDG DG 

+C 965 DH dG [D, DJG + C966 DH dG dG + 0997 DH d'^GG + cgg^ DT G d'DG 

+C 969 DTHGdG + C970 DTHdGG + C971 DT DG ^G + C972 DT 'DH d'H 

+C973 DT d'DG G + C974 DT ^Dii D + C975 DT dDHH + cgjQ DT dG 'DG 

+C977 DT d'H DH + C978 DTd'HGG + cg^g DT d‘^H + cgso dDG d'DG 

+C 981 dDG G G ro + C 982 dDH dDH + C983 dDH G [D, D]G + C984 dDH G dG 

+C 985 dDHHGDG + C 986 dHHDGG + cg^i dDHDG DG + cgss dDH [D, D]G G 

+C989 dDH DG ro + C990 dDH DH DH + cggi dDH dGG + C992 dDT 'DT 

+C993 dDT GDG + C994 dDT H DH + C995 dDT D G G + C996 dDT T H 

+C997 dDT DGG + cggs dDT'DHH + C999 dDT dH + ciooo Gd‘^[D, D]G 

+C1001 d^DGDG + C1002 d^DHDH + cioos d^DHGG + c^oa d^DTH + cioos dG [D, D]G 
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+C1006 dG DGGDG + C 1007 dG DGGVG + cioos dG d'^G + cioog OH G dDG 

+C 1010 dHHG [D, D]G + cion dHHGdG + C 1012 dHHDG DG + ciois dHH[D,D]GG 

+C 1014 dHHDGDG + C 1015 dH H DH DH + cioie dHHdGG + C 1017 dH DG [D, D]G 

+C 1018 dH DG dG + C 1019 dHDHG^ + C 1020 dH DHHDH + C 1021 dH DH DG G 

+C 1022 dH DHDHH + C 1023 dH DH dH + C 1024 dH dDG G + C 1025 dH[D,D]GDG 

+C1026 a// M G ro + C 1027 dH DHDGG + C 1028 dDH H + C 1029 dG DG 

“l“Cio 3 o dH dH DH + C 1031 dH d^H + C 1032 dH G dDG + C 1033 dH [D, iD^G DG 

+C 1034 dH DG [D, D]G + C 1035 dH DG dG + cio36 dH DHGDG + C 1037 dH DH DG G 

+C1038 dH dDG G + C 1039 dH dG DG + cio 4 o dT dDH + cio 4 i dT[D,D]T + C 1042 dT dDH 

+C 1043 dTG[D, D]G + C 1044 dTGdG + C 1045 dT H GDG + cio46 dT HH DH 

+C 1047 dTHDGG + C1048 dT HDHH + C 1049 dT H dH + ciom dTHGDG 

+C1051 dTHDGGT C 1052 dTTT + C 1053 TOT + C 1054 STTM + C 1055 dTTHH 

+C1056 DG DG + C1057 DH DH + cio58 DH DH + C 1059 5T DT H 

+C 1060 ar [D, DjG G + C 1061 aT DGro + C 1062 dT DH DH + cio63 dT DTH 

+C 1064 ar aG G + does dTdHHT cioee aT aT + cio 67 d^[D,D]T + cioes G DG dDGG 

+C1069 a^G [D, D]G + C1070 a^G aG + C1071 d^HGDG + C 1072 d^HHDH 

+C 1073 a^ D D G G + C 1074 a^ D DG G + C 1075 a^ D DD D + C1076 a^ D aD 

+C1077 d^H GDG + C1078 d^H DGG + C 1079 d^TT + cio 8 o d^TDH + cio 8 i a^T DD 

+C 1082 a^T G G + Ci083 a^T H H + cio84 a^G G + cio85 d^H H + cio86 d^DH + cio87 a^T (^ 2 ), 

where the coefficients are 

256/c A^(3 + 2A; + iV)(3 + A: + 2iV) 

“ 3(2 +A: +A^)3 ’ 

128(9A; + I 2 P + 4A;3 + gjv + 30A: + Uk‘^N + 12 A ^2 ^ ^ 4 ^ ^2 ^ 4jy3) 

“ 3(2 +A; + iV)3 ’ 

128(A; - A^)(9 + 12A: + + 12A^ + 7A: A^ + 4A^2) 

“ ?>{2 + k + NY ’ 

128(A: - Ar)(9 + 12A; + 4A;2 + i2Ar + 7A: AT + 4A^2) 

“ 3(2 +A; +A^)4 ’ 

128(A: -N){9 + 12k + Ak"^ + 12N + 7kN + AN‘^) 

~ 3(2 +A; +A^)4 ’ 

128(9A: + I 2 P + Ak^ + m + l2kN + 5k^N + 12N^ + 5k + AN^) 

“ 3(2 +A: +A^)4 ’ 
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c? 

Cs 

cg 

ClO 

Cll 

Cl3 

Ci4 

Cl5 

Cl6 

Cl7 

Cl8 

C20 

C2I 

C22 

C23 

C24 

C25 

C26 

C27 


128(18 + 63A; + 52P + 12P + 63iV + 112A: N + 42A;2A^ + 52A^2 ^ 42^ + 12iV3) 

9{2 + k + Ny 

128(18 + 63k + 52A;2 + 12k^ + 27iV + 58A: + 25k‘^N + 16N^ + 13k + iN^) 

9{2 + k + N)^ ’ 

256(3A: + 2^;^ + 3iV + 8A; iV + 3k^N + 2N^ + 3k N^) 

3(2 +A; + iV)4 ’ 

128(18 + 45A; + 40P + 12P + 45iV + 46A; iV + ISPiV + 40A^2 ^ ^5^ ^2 ^ 

9{2 + k + N)^ ’ 

256(3 + 2k + N){3 + k + 2N) _ 256{k - N){3 + 2k + 2N) 

9(2 +A: +A^)4 ’ “ 3(2 +A: +A^)3 ’ 

128(18 + 27k + 16A;2 + ik^ + 63iV + 58A; iV + 13PA^ + 52N^ + 25k + 12iV3) 

9(2 +A; + iV)4 ’ 

128(-18 + 9k + 26k‘^ + 8k^ - 99N - 58k N - k‘^N - 9AN^ - 37k - 2AN^) 

9(2 +A; + iV)4 ’ 

128(18 + 63A; + 52k‘^ + I2k^ + 63iV + 112fc N + 42A;2A^ + 52N^ + 42A; + 12A^3) 

9(2 +A: +A^)3 ’ 

128(18 + 27k + I6k‘^ + Ak'^ + 63A^ + 58A; iV + 13PA^ + 52N^ + 25k + 12A^3) 

9(2 +A; + iV)4 ’ 

256(3A: + 2A;2 + 3iV + 8A; iV + 3k‘^N + 2N‘^ + 3A; N^) 

3(2 +A; + iV)4 ’ 

256(3 + 2A; + iV)(3 +A; + 2A^) ^ 256(A; - A^)(3 + 2A; + 2A^) 

9(2 +A: + iV)4 ’ “ 3(2 +A: +A^)3 ’ 

128(18 + 63A; + 52k‘^ + 127:3 ^ 27N + 58kN + 25k‘^N + 16A^2 ^ ^3^ ^^2 ^ 4jy3) 

9(2 + 7; + iV)4 ’ 

128(18 + 457 + 4072 + 1273 + 45iV + 467 iV + 1572iV + 40A^2 ^ 35^ ^2 ^ 32A^3) 

9(2 + 7 + iV)4 ’ 

128(18 + 997 + 9472 + 2473 - 9iV + 587 + 37k‘^N - 26N^ + k - 8N^) 

9(2 + 7 +A^)4 ’ 

128(-9 + 187 + 3172 + 1073 - 63A^ - 297 A^ + 472A^ - 65A^2 _ 23 k - 18A^3) 

9(2 + 7 +Ar)4 ’ 

128(9 + 637 + 6572 + 1873 - 18A^ + 297 A^ + 23k‘^N - 31N^ - Ak - 10A^3) 

9(2 + 7 +A^)4 ’ 

64(9 + 187 + 872 + 18A^ + 117 A^ + 8N‘^) 

9(2 + 7 +Ar)3 ’ 

64(7 — A^)(45 + 547 + 167^ + 54A^ + 317 N + 16A^^) 

9(2 + 7 +Ar)4 ’ 

128(3 + 27 + Ar)(3 + 7 + 2Ar) _ 128(3 + 27 + Ar)(3 + 7 + 2N) 

9(2 + 7 +A^)4 ’ “ 9(2 + 7 +A^)4 ’ 
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C29 

Cso 

C32 

C34 

C35 

C37 

C38 

C39 

C41 

C42 

C43 

C44 

C45 

C46 

C47 

C48 

C49 

C 50 


128(9 + 36A: + 38P + I2k^ + 36A^ + 41A: iV + Ibk'^N + 38iV2 + 15A; + 12iV3) 

9(2 +A: + iV)4 ’ 

128(3 + 2A; + iV)(3 + A: + 2iV) ^ _ 128(3 + 2A; + iV)(3 + A: + 2N) 

9(2 +A: +A^)4 ’ “ 9(2 +A: +A^)4 ’ 

128(A: - A^)(3 + 2A: + 2N) _ 128(A; - A^)(3 + 2A: + 2N) 

3(2 +A; + iV)3 ’ “ 3(2 +A; + iV)3 ’ 

128(3A: + 2A;2 + 3iV + 8A; iV + ?,k‘^N + 2N‘^ + 3A; iV^) 

3(2 +A; + iV)4 ’ 

128(3 + 2A; + iV)(3 + A: + 2iV) ^ _ 128(A; - A^)(3 + 2A; + 2N) 

9(2 +A: +“ 3(2 +A: +A^)3 ’ 

64(9 + 18A; + Sk"^ + 18iV + llA: 

9(2 +A; + iV)3 ’ 

128(3A; + 2A;2 + 3A^ + 8A; + ?,k‘^N + 2N‘^ + 3A; A^^) 

3(2 +A; +Ar)4 ’ 

128(3 + 2A; + Ar)(3 + A: + 2Ar) _ 128(A; - A^)(3 + 2A; + 2N) 

9(2 +A: +A^)4 ’ “ 3(2 +A: +A^)3 ’ 

64(A; — A^)(45 + 54A; + 16A:^ + 54A^ + 31A: N + 16A^^) 

9(2 +A: +Ar)4 ’ 

128(9 + 36A: + ?>Sk‘^ + 12A;3 + 36A^ + 41A: A^ + 15A;2A^ + + 15A; + 12Ar3) 

9(2 +A: +Ar)4 ’ 

128(9 + 45A: + 44A:2 + 12A;3 + 45Ar + lOlA: N + 42A;2A^ + 44A^2 ^ 42^ ^ ^2A^3) 

9(2 +A; +Ar)3 ’ 

64(A: — N) 

“3(2 +A: + AT)’ 

32(-A: + A^) (60 + 77k + 22A:2 + 121A^ + 115A; A^ + 2Qk‘^N + 79 A^^ + 42A; + 16Ar3) 

3(2 +Ar)(2 +A: +A^)3 

64(-36 - 42A: - 7k‘^ + 2k^ - 102A^ - 97k N - 17k^N - 7QN‘^ - Aik - 16Ar3) 

9(2 +A: +A^)3 ’ 

g^2 + N){2 + k + Ny ^^^^^ + ^ 

20k^N + 209A^2 + 132A: - Uk‘^N^ + 121 A^=^ + 46A: + 24A^^), 

128(A: - Ar)(3 + 6A: + 2^ + 6N + 5k N + 2N^) 

9(2 +A; +Ar)4 ’ 

--—— -—32(84A: + 91A;2 + 26k^ + 204A^ + 268A; N + 87k‘^N + 4A;3A^ 

y (^ I y V j (^ I rc I y V j 

361 A^2 + 252A; A^^ + 26A;2 A^^ + 211A^^ + 74A: A^^ + 40 A^^), 

128(36 -6k- 47A;2 - 18A:3 + 96Ar + 37A: A^ - ISk'^N + 82N^ + 29k + 20A^3) 

9(2 +Ar)(2 +A; +Ar)4 ’ 
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C51 


C52 

C53 

C54 

C55 

C56 

C57 

C58 

C59 

Ceo 

Cei 

C62 

C63 

C64 

C65 

C66 


64(-/c + A^)(32 + 35A; + lOP + 61+ 47A: + 8PA^ + 39A^2 ^ jy 2 ^ gjyS) 

3(2 +A^)(2 +A; +Ar)5 ^ 

64(-/c + A^)(32 + hhk + 18P + 41A^ + 35A: A^ + llA^^) 

3(2 +A^)(2 +A; +Ar)5 ’ 

128(18 + 9A: + 2k‘^ + 27 N + hkN + llA^^) 


%2 + k + NY 

U{-k + N) (32 + 35A: + lOP + 61A^ + 47A; A^ + Sk'^N + 39Ar2 ^ ^g^ j^2 ^ g^3) 

3(2 +Ar)(2 +A; +Ar)5 ' 

+2(288 + 228A; + <dlk^ + lOA:^ + 636A^ + 268A; A^ + 31A:2Ar 


9(2 +Ar)(2 +A: +A^)4 
Ak^N + 577AT^ + 160A: N'^ - 2k‘^N‘^ + 231A^^ + 46A: + 32Ar^), 

128(18 + 9A: + 2k‘^ + 27N + 5k N + IIN^) 

9{2 + k + N)^ ’ 

128(36 - 6k- A7k‘^ - l^k^ + 96Ar + 37A: A^ - l?>k‘^N + S2N‘^ + 29k + 20A^3) 

9{2 + N){2 + k + NY ’ 

32(48 + 52k + 3A;2 - 6A;3 + 116Ar + 80A; A^ + 5k‘^N + S5N‘^ + 30A; A^^ + 19Ar3) 

3(2 +A^)(2 +A; +Ar)3 ’ 

64(-/c + A^) (24 + 31 A; + lOP + 55N + A5k N + SPN + 37 + 16A; A^^ + SN^ 

3(2 +A^)(2 +A; +Ar)4 ’ 

64(-/c + N )(24 + 31A: + lOP + 53Ar + 45A; A^ + 8k^N + 37Ar2 ^ ^g^ ^ g^3) 

3{2 + N){2 + k + NY ' 

64(-A: + A^)(8 + 17A; + 6P + llA^ + Ilk N + SN^ 


3{2 + N){2 + k + NY 

64(48 + 28k - 9k^ - 6k^ + 92N + AAk N - k^N + 61Ar2 ^ ^g^ p^2 ^ 


3{2 + N){2 + k + NY 
-64(72 + I2k - 25k‘^ - 6k^ + 240Ar + 104A: N - 27k‘^N 


9{2 + N){2 + k + NY 
l2k^N + 245A^^ + 108A: N'^ - 2k‘^N‘^ + 105A^^ + 34A; N^ + 16A^^), 

128(-36 - 42A: - 7k‘^ + 2k^ - 66N - 58k N - 7k‘^N - A3N^ - 22k N^ - 9NY 

9{2 + k + NY ’ 

—-——— -^32(48 + lOOA: + 65k‘^ + Uk^ + 164A^ + 296/c N + 161k^N 

O ( Z i V ) i2i rC 7V ] 

28k^N + 191A^^ + 284A: N'^ + 114A:^A^^ + 12A:^A^^ + 93A^^ + 106A: N^ + 24A:^A^^ 
16Ar^ + 12A;Ar^), 

9(2 + iV)(2VA; + iV)5 ^^^^^^ + ^ 

181k‘^N - 18k^N - Ak^N + 923Ar2 + 844A; N^ + 166k‘^N^ - 6k^N^ + 661A^^ 

420A: N^ + AAk'^N^ + 232Ar^ + 78k N^ + 32A^®), 
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C67 


C68 

C70 

C71 

C72 

C73 

C74 

C75 

C76 

C78 

C79 

C80 

C81 

C82 

C83 


U{-k + A^)(60 + 77A; + 22P + 121iV + 115A: N + 20PiV + 79^ 43^ 

9(2 + iV)(2 +A; + iV)5 ^ 


128(A: - iV)(3 + 6A: + 2^ + 6iV + 5A:iV + 2iV2) 


' 9(2 +A: + iV)4 

128(72 + 12A: - 1127:^ - 87A;^ - 18A:^ + 240A^ + 182A: 


256(A: -N) ^ _ 128(A: - Ar)(3 + 6A: + 2^ + GA^ + 5A: A^ + 2N‘^) 

~‘i{2 + k + Nf' “ 9(2 +A: +Ar)4 ’ 

-^^-^128(72 + 12A: - ll2k'^ - 87k^ - 18k^ + 240A^ + 182A: A^ 

30A;^A^ - 33k^N + 254A^2 + 189A: + 22k‘^N^ + 108A^^ + 49A: + 16A^^), 

—-—--^32(48 + lOOA: + 65k‘^ + 14A;^ + 164A^ + 296/c N + IGlk^N 

O (^ ~h -/V ) i2i rC 7 V J 

28k^N + 191A^2 + 284A: + 1147:2 A^^ 


12A;3A^2 ^ 93^3 ^ 1067; A^3 + 247;2A^3 ^ ig^4 ^ 12^; AT^)^ 

64(-7: + N) (60 + 77k + 22^ + 121A^ + 1157; A^ + 207;2Ar + 79N^ + 427; + lOA^^) 

9(2 +Ar)(2 + 7; +A^)5 

256(7;- A^) 

3(2 + 7; +Ar)3’ 

— - ^ -^32(847; + 917;2 + 26k^ + 204Ar + 2687; N + 87k‘^N + 47;^ A^ 

y (^ I ly j i ^ I ki I y V j 

361 A^2 ^ 2527; A^2 ^ 267;2a^2 ^ 311 AtS + + 40A^^), 

-^-—y—^-7732(288 + 1327; - 1137;2 - 627;^ + 732N + 3407; N - 29k^N 

9{2 +N){2 + k +Ny ^ 

Ak^N + 709Ar2 + 2567; - 2k‘^N‘^ + 2Q7N^ + 467; + 32Ar^), 

64(-7; +A^)(16 + 217; + 67;2 + 19Ar + 137;Ar + 5Ar2) ^ 32{k - N) 

3(2 +Ar)(2 + 7; +Ar)3 ’ “ ~3(2 + 7; +A^)’ 

32{-k + A^) (60 + 77k + 227;^ + 121A^ + 1157; N + 207;2A^ + 79N‘^ + 427; + lOA^^) 

3(2 +Ar)(2 + 7; +A^)3 

— - ^ -77+32(72 + 372k + 3457;^ + 867;^ + 168A^ + 5527; N + 3637;2a^ 

y (^ H” y V) (" H” k y V j 

527;^A^ + 147A^2 ^ 2527; A^^ + 907;2a^2 ^ 33^3 ^ 30^ ^3 ^ g^4^^ 

-- ^ -^32(216 + 3847; + 3217;^ + 86k^ + 444A^ + 4747; N + 295k‘^N 

y (^ I y V j (^ I k I y V j 

527;^ A^ + 357A^2 + 1787; A^^ + Q2k‘^N‘^ + 125 A^^ + 147; + 16A^^), 

32(36 - 6k- 477;2 - 187;3 + 96Ar + 377; A^ - 137;2A^ + 82N^ + 29k + 20Ar3) 

9(2 +Ar)(2 + 7; +Ar)4 ’ 

— -^--32(-216 - 4207: - 235k‘^ + k^ + I8k^ - 336N - 6287; N 

9{2 + N){2 + k + Ny ^ 

351k'^N - 37k^N - 109A^^ - 237k - ll9k‘^N^ + A7N^ + k + 29N*), 

32{-k + A^)(32 + 557: + 187;^ + 41Ar + 357; A^ + llA^^^ 

3(2 +Ar)(2 + 7; +Ar)5 ’ 
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C84 


C85 

C86 

C87 

C88 

C89 

Cgo 

C91 

C92 

C93 

C94 

C95 

C96 

C97 

C98 

C99 

ClOO 

ClOO 

ClOl 


32(-/c + A^)(32 + 55A; + 18P + 41A^ + 35A: 

3(2 +A^)(2 +A; + iV)5 ’ 

64(18 + 9A; + 2 P + 27 N + bkN + 

9(2 +A; + iV)4 ’ 

32(-A: + A^)(32 + 35A; + lOP + 61A^ + 47A: + Sk‘^N + 39 A ^2 ^ jy 2 ^ 

3(2 +A^)(2 +A; +Ar)5 ’ 

32(18 + 9A; + 2P + 27 N + hkN + llA^^) 

9{2 + k + NY ’ 

64(36 -Qk- 47P - ISk^ + 96A^ + 37A: A^ - 13A;2A^ + S2N‘^ + 29A: A^^ + 20A^3) 

9(2 +A^)(2 +A: +A^)4 ’ 

32(-A: + N) (32 + 35A: + lOP + 61Ar + 47A; A^ + Sk'^N + 39 A^^ + 16A; + SN^) 

^{2 + N){2 + k + Nf ’ 

32(-/c + A^)(32 + hhk + 18P + 41Ar + 35A; A^ + llA^^^ 

"02 + N){2 + k + Nf ’ 

—---^--32(-216 - 468/c - 361/?^ - mk^ - 288N - 592k N - AUk'^N 

9{2 + N){2 + k + Ny ^ 

70k^N - 19N^ - 138k - lOlk'^N^ + 98N^ + 34A: + 29A^^), 

64(-/c + A ^)(8 + 17A; + 6 P + llA^ + HA: A^ + 3 A^ 2 ) 

3(2 +A^)(2 +A; +A^)4 ’ 

32(48 + 52k + Sk"^ - 6k^ + 116A^ + 80A; A^ + 5k‘^N + 85N^ + 30A; + 19Ar3) 

3(2 +A^)(2 +A; +Ar)3 ’ 

32{-k + A ^)(8 + 17A: + Qk"^ + im + llA: A^ + 3 A^ 2 ) 

3(2 +Ar)(2 +A: +A^)4 ’ 

32(48 + 28k - 9P - 6k^ + 92N + AAk N - k^N + 61Ar2 ^ ^g^ p^2 ^ 

3(2 +Ar)(2 +A: +A^)4 ’ 

32{-k + A ^)(8 + 17A; + 6 P + llA^ + HA: A^ + 3N‘^) 

3(2 +A^)(2 +A; +A^)4 ’ 

32{-k + N )(72 + 87k + 26A:2 + 133A^ + 105A: N + 16A:2A^ + 81Ar2 ^ 32 ^ j\j2 ^ ^gjyS) 

3(2 +Ar)(2 +A: +A^)4 

64(18 + 99k + 99A:2 + 26k^ + 45A^ + 138A; N + 67A:2Ar + 33 A ^2 ^ 43 ^ ^2 ^ g^ys^ 

9(2 +A: +Ar)3 ’ 

32(-A: + A^)(60 + 77k + 22A:2 + 121A^ + 115A: N + 20A:2A^ + 79N^ + 42A; + 16Ar3) 

9(2 +Ar)(2 +A: +A^)3 

32(-A: + A^)(60 + 77k + 22^ + 121Ar + 115A: N + 20A:2Ar + 79 A ^2 ^ 42 A; n'^ + 16A^3) 

9(2 +Ar)(2 +A; +Ar)5 ’ 

32(-A: + A^)(60 + 77k + 22A:2 + 121 Ar + 115A: N + 20A:2Ar + 79N‘^ + 42A: N'^ + 16A^3) 

9(2 +Ar)(2 +A; +Ar)5 ’ 

128(3A: + 2A;2 + 3Ar + 8 A; AT + Sk'^N + 2 A ^2 ^ 3 ^ jy 2 ) 

3(2 +A; +Ar)4 ’ 
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Cl02 

Cl 04 

Cl 05 

Cl 06 

Cl 07 

Cl 08 

Cl 09 

Clio 

Cm 

Cll2 

Cll 3 

Cll 4 

Cll 5 

Cue 


32(3 + 2/c +A^)(6 +A; + 5iV) ^ - N) 

9(2 +A: +A^)3 ’ “ “3(2 +A: +A^)3’ 

32(36 - 18A: - 59A;2 - ISA:^ + 108A^ + A?>kN - l^k‘^N + 88 A ^2 ^ 35 ^ ^2 ^ 20A^3) 

9{2 + N){2 + k + Nf 


1 

9(2 +A^)(2 +A: +A^)4 


32( 


-144 - 168/c - 22A;2 + 51A:^ + 18A;^ - 336iV - 400/c N 


IbQk'^N - 3k^N - 226N^ - 225k - 68k^N^ - 36N^ - 23k + 4A^^), 


1 

3(2 +A^)(2 +A: +A^)5 


32(48 + 68k + 43^;^ + lOA:^ + lOOA^ + lOOA; N + 49A:^iV 


8k^N + 73N^ + 40A: + 12k‘^N^ + 21iV3 + 2A: iV^ + 2N^), 


— -—--^32(48 + 36A; - Alk"^ - 48k^ - 12k^ + 132iV + 124A: N + 7k‘^N 

O ( Z i V ] i2i rC 7V J 

14PA^ + 133A^2 + 106A: + 18k‘^N‘^ + 55A^^ + 24A; + 8iV^), 

32(-A: + A^)(24 + 31A; + lOP + 53N + 45k N + 8PN + 37N'^ + 16A; + 8N^) 

3(2 +A^)(2 +A; + iV)4 ’ 

32(-A: + A^)(8 + 23k + lOA;^ + 37N + 41k N + 8PAr + 33A^2 ^ ^2 ^ gjyS) 

3(2 + iV)(2 +A: +A^)4 ’ 

32(-A: + A^)(8 + 17A; + 6P + lliV + llA: + 3A^2) 

3(2 +A^)(2 +A; +A^)4 ’ 

32(48 + 28k - 9k^ - 6k^ + 92N + 44k N - k^N + 61N^ + 18A; iV^ + 13iV3) 

3(2 + iV)(2 +A: + iV)4 ’ 

— - ^ + 252A: + 249A;2 + 70A:^ + 288N + 492A; iV + 291A:2A^ 

y (^ I j V j (^ I ki I y V j 

44A;3Ar + 303A^2 + 276A: + 78k‘^N^ + 119iV3 + 42A: + 16A^^), 

-^^-^32(-144 - 384/c - 292k‘^ - 64k^ - 120N - 448k N - 321k‘^N 

9{2 + N){2 + k + Ny ^ 

50k^N + 92N^ - 90k - 77k‘^N^ + 115A^^ + 28k + 27N^), 

-^777+—7-7775 ^ + 317A:^iV 

60PA^ + 271A^^ + 500A: N'^ + 226k‘^N^ + 24A:^A^^ + 137iV^ + 194A; + 48A;2A^^ 


24Ar^ + 24A;iV^), 

-^-—7—^-^32(516A; + 897k'^ + 526k^ + 104A;^ + 60A^ + 1008A: N 

9{2 + N){2 + k + Nf ^ 

mik^N + 500A:^A^ + 52k^N + + 668k N'^ + 558k^N‘^ + 114A;^A^^ + 127iV^ 


202A: + 76k‘^N^ + 76A^^ + 30A; + 16A^®), 

—--7—^-7t64(-24 - 56k - 43k‘^ - lOA;^ - 28N -70kN - 49k‘^N - 8k^N 

3{2 + N){2 + k + Nf ^ 

5N^ - 16k - Uk'^N^ + ISiV^ + 4A: + 4Nf, 
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Cll7 

Cll8 

Cll9 

Cl20 

Cl21 

Cl22 

Cl23 

Cl24 

Cl25 

Cl26 

Cl27 

Cl28 

Cl29 

Cl30 

Cl31 

Cl32 

Cl33 


32(-/c + A^)(32 + 35k + lOP + 61A^ + 47k N + SPN + 39N^ + 16k + 8N^) 

3{2 + N){2 + k + N)^ ’ 

64{k - N){7 + 4k + 4N) 

3(2 +A: + iV)3 ’ 

= —- ^ -^16(288 + 132A; - 27k‘^ - lOk^ + 1164A^ + 768k N + 129k‘^N 

y (^ I ly j i ^ I ki I 1\ j 

+ 4k^N + 1275+ 636A: + 66k‘^N‘^ + 541iV3 + 138 A; + 80iV^), 

32{k - N) 

~3{2 +k + N)^ 

32{-k + N) (60 + 77k + 22P + 121A^ + 115A; iV + 20PiV + 79N^ + 42k + 16iV3) 

3(2 +Ar)(2 +A: +A^)3 

= —-^-7732(72 + 252k + 249A;2 + 70A:=^ + 288N + 492A; N + 291k^N 

9{2 + N){2 + k + Ny ^ 

+ 44A;^A^ + 303A^2 + 276k N'^ + 78k'^N‘^ + 119iV3 + 42A: + 16A^^), 

32{-k + A^)(32 + 55k + 18P + 41iV + 35A;iV + llA^^) 

3(2 + iV)(2 +A; + iV)5 ’ 

32(-/c + A^)(32 + 55k + 18P + 41A^ + 35A: + lliV^) 

3(2 +A^)(2 +A; + iV)3 ’ 

64(-A: + A^)(8 + 17A; + 6P + lliV + llA: + 3A^2) 

3(2 +A^)(2 +A; +A^)4 ’ 

32(-/c + A^)(32 + 35k + lOP + 61A^ + 47A: A^ + 8k‘^N + 39A^2 ^ j^2 ^ gjyS) 

3(2 +A^)(2 +A; +Ar)5 ’ 

32(18 + 9A; + 2P + 27 N + 5kN + llA^^) 

9{2 + k + NY ’ 

=-^-7777^—^-777732(-216 - 468/c - 36lk^ - 86k^ - 288N - 592k N - 4l4k^N 

9{2 + N){2 + k + Nf ^ 

- 70k^N - 19N^ - 138k - 101k‘^N‘^ + 98N^ + 34A: + 29A^^), 

64(18 + 9A; + 2P + 27A^ + 5A; A^ + 11A^2) 

9{2 +k + N)^ ’ 

32(36 - 6k- 47k^ - 18k^ + 96Ar + 37A; A^ - 13A;2A^ + 82N^ + 29k + 20Ar3) 

9{2 + N){2 + k + N)* ’ 

64(36 - 6k- 47P - 18k^ + 96A^ + 37A: A^ - 13A;2A^ + 82N^ + 29k + 20A^3) 

9(2 +A^)(2 +A: +A^)4 ’ 

=-^-7777^—^-^32(-216 - 420/c - 235/c^ + P + 18A;^ - 336A^ - 628k N 

9{2 + N){2 + k + N)^ ^ 

- 351k‘^N - 37k^N - 109A^^ - 237k - llOk'^N^ + 47+ k + 20N ^), 

32(48 + 52k + 3k‘^ - 6k^ + 116A^ + 80fc A^ + 5k'^N + 85N^ + 30A: + 19A^3) 

3(2 +A^)(2 +A; +Ar)3 ’ 
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Cl34 

Cl35 

Cl36 

Cl37 

Cl38 

Cl39 

Cl40 

Cl41 

Cl42 

Cl43 

Ci44 

Cl45 

Cl46 


Cl47 

Cl48 

Cl49 


32(-/c + A^)(8 + I7k + Qe + llN + Ilk N + 

^{2 + N){2 + k + NY ’ 

32(-A: + A^)(8 + I7k + 6P + lliV + llA: + 3A^2) 

3(2 +A^)(2 +A; +A^)4 ’ 

32(48 + 28A: - 9^;^ - Qk^ + 92A^ + 44A; iV - + GIA^^ + ISA; + 13Ar3) 

3(2 +Ar)(2 +A; +Ar)4 ’ 

32(-/c + A^)(72 + 87A; + 26P + 133Ar + 105A; N + lePA^ + 81A^2 ^ 32^ + IGA^^) 

3(2 +Ar)(2 +A; +Ar)4 ’ 

— -—^^-^64(36 + 150A; + 135^^ + 34A;^ + 156A^ + 381A; N + 2l2k'^N 

%2 + N){2 + k + Nf 

2Qk^N + 168A^2 + 248A; + Q7k‘^N‘^ + 64A^=^ + 43A; + SN^, 

32{3 + 2k + N){6 + k + 5N) 

9(2 +A; +A^)3 ’ 

-^-77-^-7732(-144 - 384/c - 292k‘^ - 6Ak^ - 120N - AA8k N - 321k‘^N 

9{2 +N){2 + k +NY 

bOk^N + 92N^ - 90k N^ - 77PN^ + 115A^=^ + 28k N^ + 27N^, 

— -^-7^32(48 + 36k - Alk"^ - A8k^ - 12k^ + 132Ar + 124A; N + 7k^N 

3{2 + N){2 + k + NY 

Uk^N + 133A^2 + 106A; N^ + 18k‘^N^ + 55A^=^ + 24A; N^ + 8NY, 

32{-k + A^)(32 + 3bk + lOP + 61A^ + 47A; A^ + 8PAr + 39A^2 ^ ^ §^^3) 

3(2 +A^)(2 +A; +Ar)5 ’ 

32{-k + A^)(32 + 55k + 18P + 41A^ + 35A; A^ + llA^^) 

3(2 +A^)(2 +A; +Ar)5 ’ 

-^^^-7^32(48 + 68k + 43^;^ + 10A;=^ + lOOA^ + lOOA; N + 49PN 

3{2 +N){2 + k +NY 

8k^N + 73N^ + 40A; N^ + 12k‘^N^ + 21A^^ + 2A; A^^ + 2A^^), 

32(-A; + N )(32 + 35k + lOP + 61A^ + 47A; A^ + 8k^N + 39Ar2 ^ ^g^ ^ g^3) 

3(2 +Ar)(2 +A; +Ar)5 ’ 


—-—— -—32(420A; + 645A;2 + 352k^ + 68k^ + 156A^ + 1080A; N 

)(2 + iV j (2 + A; + iV j 

15A;2a^ + 434A;3a^ + 52A;^/ 


4 AT I or\i at2 


268k N^ + 76k‘^N^ + 94A^^ + 30A; N^ + 16A^®), 

32{-k + A^)(8 + 23k + lOP + 37N + Aik N + 8k^N + 33Ar2 ^ ^g^ ^2 ^ g^3) 

3{2 + N){2 + k + NY ’ 

32{-k + A^)(24 + 31A; + lOP + 53A^ + 45A; A^ + 8k‘^N + 37N^ + 16A: N^ + 8NY 

3{2 + N){2 + k + NY 
32{-k + A^)(8 + 17A; + 6P + llA^ + HA; A^ + 3A^2) 

3(2 +A^)(2 +A; +A^)4 ’ 
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Cl50 

Cl51 

Cl52 

Cl53 

Cl54 

Cl55 

Cl56 

Cl57 

Cl58 

Cl59 


Cl60 

Cl61 

Cl62 

Cl63 

Cl65 

Cl66 


32(48 + 28A: - - 6k^ + 92A^ + 44A; iV - + eiiV^ + 18A; + ISiV^) 

3{2 + N){2 + k + N)^ ’ 

—- ^ -Km 32(72 + 372k + 345k^ + 86k^ + 168A^ + 552k N + 363k^N 

y ( ^ I 1\ j ( ^ I rC I 1\ j 

52k^N + U7N^ + 252k + 90k‘^N^ + + 30A; + 8N^), 

-— -—— - -^32(216 + 336A; + 219k‘^ + 50k^ + 492N + 510k N + 265k^N 

y ( ^ I 1\ j ( ^ I rC I 1\ j 

52k^N + 423A^2 + 226k + 62k‘^N^ + 143iV3 + 14A: + 16A^^), 

32(36 - 18A: - 59k‘^ - 18k^ + 108A^ + 43A: iV - 19k‘^N + 88N^ + 35k + 20N^) 

9(2 +A^)(2 +A; + iV)3 ’ 


64(/c - N) 

~3{2 +k + Nf' 

32{-k + N){60 + 77k + 22P + 121Ar + 115A: N + 20PiV + 79N^ + 42k + 16A^3) 

9{2 + N){2 + k + N)^ ’ 

32{-k + N) (60 + 77k + 22P + 121A^ + 115A; iV + 20PiV + 79N‘^ + 42A; iV^ + 16iV3) 

9(2 + iV)(2 +A: +A^)5 

128(3A: + 2^ + 3N + 8kN + 3k^N + 2N^ + 3k N^) 

3{2 + k + N)^ ’ 


— -—^^-—32(-144 - 168/c - 22k^ + 51k^ + 18k^ - 336N - 400k N 

9{2 + N){2 + k + NY ^ 

m'^N - 3PN - 226N^ - 225k - 68k‘^N^ - 36N^ - 23k + 4A^^), 

— -—--^32(48 + 148A: + 121A:2 + 30A;^ + 212A^ + 496A; N + 317k‘^N 

o (z “h 7V ) iJi rC 7V J 

_L 971 AOOfc 




24Ar^ + 24A;iV^), 
1 


r64(-24 - 56k - 43k^ - lOk^ - 28N - 70k N - 49k^N 


3{2 + N){2 + k + NY 
8k^N + 5N^ - 16k N^ - 12k‘^N‘^ + 15A^^ + 4k N^ + 4NY , 
64(A: - A^)(7 + 4A: + 4iV) 


3(2 +A: +A^)3 
1 


16(-288 - 1140A; - 933^^ - 214A;^ - 156A^ - 12727: N 


9{2 + N){2 + k + NY' 

849k‘^N - 116k^N + 189A^2 - 396k N^ - 186k^N^ + 163A^^ - 18fc + 32A^^), 

54 16{k — N) 

~~5' “ 5(2 +7 +A^)’ 

6(60 + 77k + 2272 + 121A^ + 1157; N + 2072a^ + 79N^ + 427 N^ + 16A^3) 

(2 +Ar)(2 + 7 +A^)2 ’ 

16(-7 + A^)(60 + 77k + 22^ + 121A^ + 1157 N + 20k‘^N + 79N^ + 427 N^ + lOA^^) 

(2 +A^)(2 + 7 +A^)3 ^ 
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Cl67 

Cl68 

Cl69 

Cl 70 

Cl71 

Cl72 

Cl73 

Cl 74 

Cl75 

Cl 76 

Cl 77 

Cl78 

Cl 79 

Cl80 

Cl81 

Cl82 

Cl83 


12(60 + 77k + 22P + 121A^ + 115A; N + 20PiV + ^ /^2k 

(2 + iV)(2 +A: +A^)2 ’ 

—I - ^ + 189A:^iV 

o (z “h 7V ) iJi rC 7V J 

28A;3A^ + 407A^2 + 288k - 26PN^ + 101 + 22k + 8N^), 

48(32 + 55k + 18P + 41Ar + 35A; A^ + llA^^^ 

{2 + N){2 + k + N)* ’ 

48(32 + 55k + 18P + 41Ar + 35A: A^ + llA^^) 

{2 + N){2 + k + N)* ’ 

— I -+ 1349A^ + 1136A: A^ + 157k^N 

o (z H" 7V ] i2i ~\~ rC ~\~ 7V J 

24A;^A^ + 1223A^2 + 699k + 36k^N‘^ + 488N^ + 150k + 72N*), 

— - ^ -—32(156 + 355k + 273k^ + 92k^ + I2k^ + 335A^ + 506/c N 

\2 -\- ly )\2 -\- k -\- 7y) 

2l9k'^N + 30P A^ + 259A^2 + 229k + 36k^N^ + 90A^^ + 36k + 12N ^), 

8{-k + N){32 + 55k + 18k‘^ + AIN + 35k N + llA^^) 

(2 +A^)(2 +A: +A^)5 ’ 

24(32 + 55k + 18P + 41Ar + 35A: A^ + llA^^) 

{2 + N){2 + k + N)^ ’ 

16(-A: + A^)(32 + 55k + 18P + 41Ar + 35A; A^ + llA^^^ 

(2 +Ar)(2 +A: +A^)5 ’ 

8{-k + N){32 + 55k + 18k‘^ + AIN + 35k N + llA^^) 

(2 +A^)(2 +A: +A^)5 ’ 

16{-k + N){32 + 55k + 18P + 41A^ + 35A: A^ + llA^^) 

{2 + N){2 + k + N)^ ’ 

48(1 + k){l + N){32 + 55k + 18P + 41Ar + 35A; A^ + llA^^) 

(2 +Ar)(2 +A: +A^)6 ’ 

24(32 + 55k + 18P + 41Ar + 35A; A^ + llA^^^ 

(2 +Ar)(2 +A: +A^)4 ’ 

~ 3(2 +A^)(2V A; + + 322k + 155^ + 18P + 326A^ + 482A; N + Ulk^N 
227N'^ + 17AkN^ + A7N^), 

~N(5 -— I -+ 4592Ar + 5432A; N 

o (z “h 7V ] i2i rC 7V J 

1623A;2A^ + 89k^N + A632N‘^ + 3959k N^ + 659k‘^N^ + 2025N^ + 9A3k N^ + 319A^^) 
48(1 + A:)(32 + 55k + 18k‘^ + AIN + 35k N + IIN^) 

(2 +Ar)(2 +A: +A^)5 ’ 

48(2 + 2k + P + 2N + N^){32 + 55k + 18k‘^ + 41A^ + 35A: A^ + llA^^) 

(2 +A^)(2 +A: +A^)6 ’ 
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Ci84 

Cl85 

Cl86 

Cl87 

Cl88 

Cl89 

Cl90 

Cl91 

Cl92 

Cl93 

Cl94 

Cl95 

Cl96 

Cl97 

Cl98 

Cl99 


48(1 + A^)(32 + 55A: + 18P + 41iV + 35A;iV + 

{2 + N){2 + k + Ny ’ 

48(1 + k){l + N){32 + 55k + 18P + 41iV + 35A; + llA^^) 

(2 + iV)(2 +A: +A ^)6 ’ 

-^^-^16(108 - 6Ak - 343k‘^ - 130k^ + 442iV - 44A; iV - 537k‘^N 

3{2 + N){2 + k + N)^ ^ 

128k^N + 585N^ + 52k - 2mk'^N^ + 309iV^ + 38k + 56iV^), 

~75 - AT\(o -+ 1036iV + 1488A: N + 53lk‘^N 

(2 -|- iV j (2 -|- fc -|- iV j 

35k^N + 917A^2 + 858k + UGk'^N^ + 359N^ + 17Ak + 52N^), 

8(144 + 434A; + 367^ + 90k^ + 2UN + 418A: N + 185eN + 79N^ + 78k + 7N^) 

3(2 +A^)(2 +A; + iV)4 ’ 

16(3 + k + 2N){32 + 55k + 18k‘^ + AIN + 35k N + lliV^) 

(2 + iV)(2 +A; + iV)5 ’ 

16(3 + 2k + N){32 + 55k + 18k‘^ + AIN + 35k N + IIN^) 

(2 + iV)(2 +A; + iV)5 ’ 

1 

— -——— -—16(360 + 356A; - Ak"^ - AOk^ + 1192N + 1063A; N + 81k‘^N 

O ( Z ~1~ i V ) i2i rC 7V J 

38k^N + 1425iV2 + lOOOA: N'^ + 79k‘^N^ + 723+ 299k N^ + 128N^), 

— - —^^ -7t 8(-480 - 1444A; - 1414^^ - SOSA;^ - 54A;^ - 812Ar - 2168A; A^ 

3(2 +Ar)(2 +A: +A^)5 ^ 

1641A:2a^ - 329k^N - 306N^ - 863k N^ - A31k‘^N^ + 81N^ - A3k N^ + 41Ar^), 

— -—^^-7r32(-54 - 33Ak - 379k‘^ - 106k^ + 145A^ - 104/c N - 210k^N 

3{2 + N){2 + k + Ny ^ 

26k^N + 384A^2 ^ 232k N^ + k'^N^ + 237N^ + 98k N^ + 44Ar^), 

32{-k + A^)(32 + 55k + 18P + 41Ar + 35A; A^ + llA^^^ 

(2 +Ar )(2 +A: +A^)5 ’ 

— -—--^16(816 + 1263A: + 483^^ + 38k^ + 1839Ar + 2112A; N + A2Ak‘^N 

O ( Z i V ) i2i rC 7V J 

26k^N + 1476Ar2 + 1129A: A^^ + 77k‘^N^ + 509A^^ + 200 A; A^^ + 64Ar^), 

16(-36 - 121A: - 46A;2 - 17A^ - 55A: A^ + A^N + 29N‘^ + 14A; N'^ + 12A^3) 

(2 +A ^)(2 +A; +Ar)4 ’ 

- ^^^ - 778(144 + 322k + ISSA:^ + 18^;^ + 326A^ + 482A; N + 12lPN 

3{2 +N){2 + k +Ny ^ 

227N'^ + 174A;Ar2 + 47Ar3), 

8(144 + 434A; + 367k‘^ + 90A;3 + 214Ar + 418A: N + 185A:2Ar + 79N^ + 78k N^ + 7N^) 

3(2 +A^)(2 +A; +Ar)4 ’ 

— -—--^8(1320 + 1808A: + 661A;2 + 54A:^ + 2644Ar + 2578A; N + 515k‘^N 

O ( Z i V ) i2i rv 7V ] 
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C200 


C201 

C202 

C203 

C204 

C205 

C206 

C207 

C208 

C209 

C210 

C211 

C212 

C213 

C214 

C215 

C216 


ITOSiV^ + 900k + 343iV3), 

48(1 + iV)(32 + 55k + ISk"^ + AIN + 35k N + IIN^) 

(2 + iV)(2 +A; + iV)5 ’ 

48(1 + A;)(32 + 55k + ISk"^ + AIN + 35k N + IIN^) 

{2 + N){2 + k + Ny ’ 

64(6 - 19k - 23k‘^ - Ok^ + 34A^ + 21A: + k‘^N + 33N‘^ + 22k N^ + lOiV^) 

(2 + iV)(2 +A: + 


—I - ^ + 133A:2iV 

o (z “h 7V ] i2i rC 7V J 

]17N^ + 192kN^ + 65N^), 


- -—^^-—16(-552 - 1118A; - 772k^ - 168k^ - 838N - 1261/c N 

]{2 + N){2 + k + NY ^ 

\23k‘^N - OOk^N - 223N^ - 192k N"^ - 75k'^N^ + 131A^=^ + 93k N^ + 48iV^), 
16(32 + 81A: + 56P + 12k^ + 47A^ + 85A: iV + 30A;2A^ + IQiV^ + 20A; N^ + 2NY 

(2 + iV)(2 +A: +A^)3 ■ 


-^-77T7-;-777716(168 - 274A: - A67k‘^ - 138k^ + 69AN - 131k N - 532k‘^N 

3{2 + N){2 + k + NY ^ 

1 lAk^N + 934iV2 + 240 A; N^ - 123k‘^N^ + 514A^3 + 141 ^ A^s ^ gg^4^ ^ 

16(180 + 263k + 121k^ + 18k^ + 331A^ + 331A; N + 77PiV + lOOA^^ ^ iQ2k N^ + 37N^ 

3(2 + iV)(2 +A: +A^)4 

48(-16 - 13A: + llA;^ + 6k^ - llA^ + 15A: iV + 17k^N + 6N^ + lAk N‘^ + 3NY 

(2 +A^)(2 +A: +A^)4 ’ 

48(32 + 55k + 18P + 41iV + 35A: + llA^^) 

{2 + N){2 + k + NY ’ 

48(-A: + A^)(32 + 55k + 18P + 41A^ + 35A: A^ + llA^^) 

{2 + N){2 + k + NY ’ 

48(32 + 55k + 18P + 41Ar + 35A; A^ + llA^^^ 

(2 +Ar)(2 +A: +A^)4 ’ 

48(-A: + A^)(32 + 55k + 18P + 41Ar + 35A; A^ + llA^^^ 

(2 +Ar)(2 +A: +A^)5 ’ 

32(146 + 235k + 89P + 6P + 274A^ + 282k N + SOPA^ + 161Ar2 + 33k N^ + 30Ar3) 

{2 + N){2 + k + NY ’ 

48(32 + 55k + 18P + 41Ar + 35A; A^ + llA^^^ 

(2 +Ar)(2 +A: +A^)4 ’ 

48(32 + 55k + 18P + 41Ar + 35A: A^ + llA^^) 

{2 + N){2 + k + NY ’ 

16(32 + 55k + 18P + 41Ar + 35A; A^ + llA^^^ 

(2 +Ar)(2 +A: +A^)3 ’ 
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C217 


C218 

C219 

C220 

C221 

C222 

C223 

C224 

C225 

C226 

C227 

C228 

C229 

C230 

C231 


48(20 + 15A: - llP - + 51iV + 43A; + k‘^N + 40A^2 ^ 22k + 9N^) 

(2 +A^)(2 +A; + iV)4 ’ 

48(20 + 15A: - llk^ - 6k^ + 51N + A3k N + PN + 40A^2 ^ 22k + 9N^) 

{2 + N){2 + k + N)^ ’ 

48(32 + 55k + 18P + 41iV + 35A: + llA^^) 

{2 + N){2 + k + N)* ’ 

32(-12 - 163fc - 152A;2 _ gg^s _ _ gg^^ jy _ g2k^N + 7N‘^ - 3Qk N‘^ + 4Ar3) 

3{2 + N){2 + k + NY ’ 

-7 - ^ , -^16(-32 - 147A: - ISO/c^ - 40P - 13A^ - 297k N - 29lk^N 

{2 + N){2 + k + NY ^ 

38k^N + 69N^ - 51k - 57k‘^N^ + 68N^ + 15k + IGN^, 

- - ^ , -^32(32 + 47A; + 43k^ + 40A:^ + 12A;^ + 113A^ + 91A;A^ + 4k^N 

{2 + N){2 + k + NY 

154N‘^ + 93k N'^ - 7k‘^N^ + 91A^^ + 37k + 18A^^), 

48(20 + 21A: + + 25N + 13k N + 7NY 

(2 +Ar)(2 +A: +A^)3 ’ 

3(2 + N){2 + k + ^ ^ ^ ^ ^ ^ ^ 

196N‘^ + 102kN^ + 37 NY, 

-^^^-7732(372 + 689k + 394k^ + 72k^ + 673A^ + 829k N + 236k^N 

3{2 +N){2 + k +NY 

385N^ + 249k N^ + 79NY, 

- -—^—-77l6(-32 - 147A: - 159P - 49k^ - 13A^ - 207A; A^ - 291k‘^N 

{2 + N){2 + k + NY 

38k^N + 69N^ - 51k N^ - 57k‘^N^ + 68N^ + 15k N^ + 16NY, 

48(20 + 21A: + 6k‘^ + 25N + 13k N + 7NY 
(2 +A^)(2 +A; +A^)3 ’ 

48(-16 - 13A: + llA;^ + 6k^ - IIN + 15k N + 17k‘^N + 6N‘^ + 14k N^ + 3NY 

{2 + N){2 + k + NY ’ 

32(34 -4k- 23k‘^ - 6k^ + 89N + 63k N + 19k^N + 76N^ + 43k N^ + 18Ar3) 

{2 + N){2 + k + NY ’ 

~+75 -^nT^T—7-771ll6(384 + 793k + 519k^ + 194k^ + 947N + 1692A; N + 892k^N 

136A:^A^ + 912A^2 + 1383A: N'^ + 578k^N‘^ + 69k^N^ + 399N^ + 476k N^ + 126k‘^N^ 
64N^ + 48k NY, 

—-——--^8(672 + 1466A; + 1007^;^ + 218A;^ + 1966A^ + 3680A; N 

2075A;2A^ + 340A:^A^ + 2117A^2 + 3198A: N^ + 1322k‘^N‘^ + 129k^N‘^ + 977N^ 
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1070A; + 252k‘^N^ + 160A^^ + 96k N *), 

1 


C 232 — 


C 233 — 


C 234 — 
+ 

C 235 = 
+ 

C236 = 

C 237 = 

C238 = 

+ 

C 239 = 
+ 

C240 = 


4 16(176 + 232A: + 9ir + lOr + 448iV + 524A: + 183rA^ 

(^2 “1- iV j (^2 -|- fc -|- iV j 

20k^N + 433A^^ + 384A: N'^ + 78k^N‘^ + 183iV^ + 90A: + 28N^), 

— -—--—16(432 + 506A; + 227k‘^ + mk^ + 30A;^ + 1546A^ + 1597A: N 

O ( Z ~1~ i V ) i2i rC 7V J 

645A:^iV + 277k^N + 60A:^iV + 2298A^^ + 1891A;iV2 + 454A:^iV2 + 90A;^A^^ + 1731A^^ 
1016A; + 96k‘^N^ + 653iV^ + 216A: + 96N^), 

— -^-7^8(360 + 794A: + 604^;^ + 183^^ + 18A:^ + 754A^ + 1326A: N 

3{2 + N){2 + k + Ny ^ 

720k‘^N + 117A;3A^ + 554iV2 + 697k + 206k‘^N^ + 16AN^ + 111k + 16N^), 

— -^-7^8(744 + 1414A; + 844A:2 + 121A:=^ - 18A:^ + 1478A^ + 1544A; N 

3{2 + N){2 + k + Ny ^ 

138PN - Ubk^N + 1248A^2 + 719A: - 88PN^ + 594:N^ + 223k + 112N^), 

16(3 + 2k + N){32 + 55k + 18P + 41iV + 35A; + llA^^) 

(2 + iV)(2 +A: + iV)5 ’ 

16(3 + A: + 2A^)(32 + 55k + 18P + 41iV + 35A; + llA^^) 

{2 + N){2 + k + N)^ ’ 

32(96 + 257k + 186k^ + AOk^ + 223N + 497A; N + 273k^N 

: N'^ + 93k'^N‘^ + 58N^ + 55k + 6N^), 

16(1 + A;)(l + A^)(60 + 77k + 22k‘^ + 121A^ + 115A; A^ 


3(2 +Ar)(2 +A: +A^)5 
38k^N + 181A^^ + 301A: + 93k'^N^ + 58N^ + 55k + 6A^^), 

1 


C 241 — 


C 242 — 


C 243 — 


(2 +A^)(2 +A; +Ar)6- 
29k'^N + 79N^ + 42A; + 16Ar3), 

-^-7777^—^-777716(180 + 475A; + 591A;2 + 366A;^ + 80A:^ + 479A^ + 851A; N 

3{2 + N){2 + k + NY 

816k‘^N + 448A;^A^ + 76k'^N + 574Ar2 ^ ^2 ^ 231k'^N^ + 98k^N^ + 423A^^ 

173A: - 18k‘^N^ + 184A^^ + 46A: + 32A^®), 

r8(360 + 554A: + 264A:2 + 40^;^ + 994A^ + 1214A: N + 417A;2A^ 


3(2 +A^)(2 +A: +A^)5 
38k^N + 1006A^2 + 868k + 159A:^A^2 + 439A^^ + 202k + 69A^^), 

— -—^^-^32(-96 - 385k - mk'^ - 222k^ - 36k^ - 95N - Ulk N 

3{2 + N){2 + k + NY 

A23k‘^N - 108k^N + 47A^2 - 95k N^ - 79k‘^N‘^ + 68A^^ + 15A: N^ + 16A^^), 

— -——--^16(180 + 475A; + 591A:2 + 366A:^ + 80A;^ + 479Ar + 851A: N 

816k‘^N + 448A;^A^ + 76k^N + 574Ar2 ^ ^^g^ ^2 ^ 231k‘^N^ + 98k^N^ + 423A^^ 
173A: N^ - 18k‘^N^ + 184A^^ + 46A: N^ + 32A^®), 
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C244 


C245 

C246 

C247 

C248 

C249 

C250 

C251 

C252 

C253 

C254 

C255 


C256 


C257 


C258 


16{-k + A^)(32 + 55A: + 18P + AIN + 35k N + IIN^) 

{2 + N){2 + k + Ny ’ 

—-—^^-^8(24 - 382k - 730k^ - 2AAk^ + 178N - 800/c N - 1155k‘^N 

3{2 + N){2 + k + N)^ ^ 

230k^N + 198N^ - 620k - A67k'^N^ + 63N^ - 160k + 5N^), 

16(96 + 232k + 153k‘^ + 30k^ + 200A^ + 296k N + 95k^N + 127A^2 ^ qq^ pj2 ^ 25N^) 

(2 + iV)(2 +A; + iV)3 

16(112 + 260A: + 161A;2 + 30k^ + 212N + 322k N + 99k^N + 125A^2 ^ gg^ ^2 ^ 23N^) 

{2 + N){2 + k + N)* ’ 

16(32 + 41A: + 14P + 87N + 77kN + 16k^N + 69A^2 ^ ^2k + 16A^3) 

(2 +A^)(2 +A; + iV)4 ’ 

16(96 + 223k + 147^^ + 30k^ + 161iV + 251A: N + 83PiV + 82N^ + 66k + 13A^3) 

(2 + iV)(2 +A: +’ 
48(32 + 55k + 18P + 41iV + 35A; iV + llA^^^ 

(2 + iV)(2 +A: +A^)4 ’ 


{2 + N){2 + k + N)* 
103N‘^ + 80k N'^ + 17N^), 
1 


16(112 + 276k + 195k^ + A2k^ + 196N + 310A; N + lOOk^N 


16(336 + 700A; + 443r + 90r + 716iV + 926k N + 277k^N 


3{2 + N){2 + k + N)*' 

A55N‘^ + 288k + 89N^), 

16(3 + k + 2N){2A + 33k + lOP + 30iV + 21A; + 8iV2) 

{2 + k + Nf 


“7-^n7- 1 -^^6(184 + 350A: + 195P + 3Ak^ + 518A^ + 716A;iV + 255PN 

20k^N + 525N^ + A86k + 86k^N^ + 229N^ + 110k + 36N^), 

— -—^^-7t16(912 + 1782A: + IISOA:^ + 236k^ + 2526N + A267k N 

3{2 + N){2 + k + Ny ^ 

2319k^N + 370A:^A^ + 2593iV2 + 3594A: + 1505PN^ + lAAk^N^ + 1153iV3 


1187A;iV3 + 306k‘^N^ + 18AN^ + 108A;iV^), 

—-——--—16(1008 + 2306A; + 1958A:2 + 776k^ + 120k^ + 291AN 

O (^ ~h -/V ) i2i rC 7V J 

5029A; N + 2955k‘^N + 748A:^iV + 60A:^iV + 3471iV2 + 4228A: + 1447A:^iV2 


162A:=^iV2 + 2175iV3 + 1703A: + 2A0k'^N^ + 716iV^ + 288k N* + 96A^®), 

—-——--—16(240 + 300A; - OlA:^ - 50P + 828N + 791A: N + 6k‘^N 

3Ak^N + 896A^2 + 552k - llPN^ + 380A^2 + lOOfciV^ + 56N^), 

^ 16(-360 - 896/c - 689k‘^ - 158k^ - 652N - lA59k N 


3{2 + N){2 + k + N)^ 
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C259 


C260 — 

C261 = 

C262 = 
+ 

C263 = 

+ 

C264 = 

C265 = 

C266 = 

C267 = 

+ 

C268 = 
+ 

C269 = 

+ 

C270 = 

+ 

C271 = 

+ 

C272 = 


918k‘^N - U2k^N - 336N^ - 676k - 277k‘^N^ - 12N^ - 65k + 16N^), 

32(54 + 69k + 22P + 102A^ + 138A; N + 38PiV + 74A^2 ^ gg^ ^2 ^ gg^S) 

3{2 + N){2 + k + N)^ ’ 

4(120 + 170A; + 65k‘^ + 6k^ + 226N + 228k N + 47A;2A^ + 139A^2 ^ 'j6k + 27N^) 

(2 + iV)(2 +A: +A^)3 ^ 

—-—^^-^4(96 - 48A: - 266A;2 - 139k^ - 18k^ - 728k N - 837k‘^N 

3{2 + N){2 + k + NY ^ 

203PN - 110A^2 - 669A: - 367k‘^N‘^ - 35N^ - 133it + A^^), 

1 


-16(180 + 337A; + 202 r + 40r + 437iV + 665A: + 297rA^ 

O ( Z i V ) iJi rv 7V J 

38k^N + 375N‘^ + A13k N'^ + l9lk‘^N‘^ + 132N^ + 79k + lOA^^), 

-^^^-7716(180 + 337k + 202A;2 + 40A:^ + 437A^ + 665A; N + 297k‘^N 

3{2 + N){2 + k + NY 

38k^N + 375A^^ + 413A: N"^ + 101A:^A^^ + 132N^ + 79k N^ + lOA^^), 

16(180 + 287k + 172P + 36k^ + 307Ar + 313A: N + 92eN + 163A^2 ^ 73^ ^2 ^ 28A^3) 

3(2 +A^)(2 +A; +A^)4 ^ 

16(16 + 65k + 52P + 12A;3 + 23N + 69kN + 28k‘^N + 7N^ + 16k N^ 

(2 +Ar)(2 +A: +A^)4 ’ 

^ 8(336 + 720A: + 413^^ + 70A:^ + 648A^ + 884A; N + 189k^N 

N^ + 22k N^ + 

64(76 + 173A; + 137A:2 + 47P + 6A;^ + 173Ar + 282k N 


3{2 + N){2 + k + NY 
28k^N + 407A^^ + 288k N^ - 26k‘^N^ + 101A^^ + 22k N^ + 8NY, 
1 


(2 + A^)(2 + A; + Ar)4 
Ulk'^N + 23k^N + 147Ar2 + 154A; N^ + 36k‘^N‘^ + 56N^ + 29k N^ + 8NY: 
1 


8(360 + 554A: + 264A;2 + 40A:=^ + 994A^ + 1214A: N + 417A:2A^ 

!9A^=^ + 202A;A^^ + 69A^^), 

8(-24 + 22k + 268k‘^ + 112k^ + 182N + 536k N + 597k‘^N 


3{2 + N){2 + k + NY 
38k^N + 1006A^2 + 868k N^ + 159PN^ + 439A^^ + 202k N^ + 69NY, 
1 


3(2 +A^)(2 +A: +A^)5 
110A:^A^ + 528N^ + 836k N^ + 335k‘^N^ + 411A^^ + 316A; A^^ + 91A^^), 

-^^^-7732(96 + 257k + 186A:2 + 40k^ + 223N + 497A; N + 273PN 

3{2 +N){2 + k +NY 

38k^N + 181 A^2 + 301A: N^ + 93k^N^ + 58N^ + 55k N^ + 6 A^^), 

-^^^- 778(360 + 794A: + 604A:2 + 183A:=^ + 18A;^ + 754A^ + 1326A: N 

3{2 +N){2 + k +NY 

720k‘^N + 117A;3A^ + 554Ar2 ^ gg^^ ^2 ^ 206k‘^N^ + 164Ar3 + lllA; A^^ + lOA^^), 

-^^^-7732(-96 - 385k - mk^ - 222k^ - 36k^ - 95N - Ulk N 

3{2 +N){2 + k +NY 

A23k‘^N - 108k^N + 47A^2 - 95k N^ - 79k‘^N^ + 68A^=^ + 15A: N^ + 16A^^), 
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C273 


C274 

C275 

C276 

C277 

C278 

C279 

C280 

C281 

C282 


+ 


+ 


(2 + iV )(2 + fc + iV) 6 ^^^^ + /^)(1 + iV)(60 + 77k + 22^ + 121iV + 115/. N + 20A;2iV 
7m^ + A2kN^ + leiV^), 

— -—--^8(744 + 1774A; + 1306k^ + 253k^ - 18k^ + 1118A^ + 1808A: N 

o (z i V ) f z “h “h 7V J 

696PN - 25k^N + 522N^ + 503k + AAk'^N^ + 120iV3 + 67k + 16iV^), 

— - ^ -—16(112 + 276k + I95k^ + A2k^ + 196N + 310k N + lOOk^N 

{2 A~ J5I )y2 k J5I) 

103N^ + 80k + 17N^), 

16(32 + 41A: + 14P + 87N + 77kN + 16PiV + 69N‘^ + 32k N‘^ + 16A^3) 

{2 + N){2 + k + NY ’ 

48(32 + 55k + 18P + 41iV + 35A: + lliV^) 

{2 + N){2 + k + NY ’ 

16(112 + 260A: + lOlk"^ + 30A:3 + 212A^ + 322k N + 99PiV + 125A^2 ^ gg^ ^2 ^ 23A^3) 

{2 + N){2 + k + NY 

16(96 + 223k + 147^2 ^ 39^3 ^ ^ 25 IA: N + 83PiV + 82N‘^ + 66k + 13A^3) 

(2 + iV)(2 +A: +A^)4 ^ 

~U5 -^777^7 —I - 7 m 16(336 + 908/; + 625k‘^ + 126P + 508iV + 970A; N + 347A;^iV 

o (z H" 7V j{2i ~\~ fx, ~\~ 7V J 

229A^^ + 240/;iV2 + 31iV^), 

--—-7732(28 - 55A; - 131A;2 - 72k^ - 12k* + 137N + 56k N - 63PN 

26k^N + 185+ 127A; + lOk'^N'^ + 9AN^ + A2k + 16A^^), 

— -—^^-7716(528 + 1326A; + 995k^ + 226k^ + 1638A^ + 3731k N 

3{2 + N){2 + k + Ny ^ 

2A2Ak^N + AA6k^N + 1844A^2 ^ 3 ggg^ ^2 ^ i 3 g 7 ^ 2^2 ^ 216k^N^ + 890A^^ 


C283 


C284 

C285 


C286 


+ 


+ 


1453/; + A50PN^ + 152A^^ + 180/; A^^), 

—-^-7716(240 + 768k + 695P + 178k^ + 360A^ + 797k N + 438PN 

3{2 + N){2 + k + Ny ^ 

26k^N + 164A^2 ^ 228k + 55k‘^N^ + AAN^ + 31k + 8N*), 

32(63 + 111k + 38/;2 + 69A^ + 63k N + 16N^) 

3{2 +k + Nf ’ 


-4(96 - A8k - 266k‘^ - 139k^ - 18k* - 728k N - 837PN 


3{2 + N){2 + k + N)^ 

203k^N - 110A^2 - 669k - 367k‘^N^ - 35N^ - 133k + N*), 

^ -4(752/; + 10A8P + 273k^ - 18k* + 688N + 2272k N + 1631k^N 


3{2 + N){2 + k + N)* 

201k^N + 1432A^2 ^ 2295k + 7A7k‘^N^ + 985N^ + 735k + 207N*), 
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C287 


C288 

C289 

C290 

C291 

C292 


C293 

C294 

C295 

C296 

C297 

C298 

C299 

C300 


— -—-;-—16(-264 - 1234A; - - 538/c^ - 72k^ + 22N - 812k N 

765k‘^N - IQAk^N + 681^ + SAk'^N^ + 513A^=^ + 254A: + 104iV^), 

— -—--—16(468 + 802A; + 469A:2 + 94k^ + 1124N + 1142k N + 177k^N 

O ( Z i V ) iJi rv 7V J 

52k^N + lOTliV^ + 686k + 2pN^ + SOliV^ + 196A;iV3 + 88N^), 

32{-k + N){32 + 55k + 18P + 41A^ + 35A: + llA^^) 

{2 + N){2 + k + N)^ ’ 

—I -+ 1730Ar + 1838A; N + 519k^N 

o (z “h 7V ) iJi rC 7V J 

32k^N + 1677A^2 + 1262A: A^^ + 188A;2A^^ + 717A^^ + 292k + 112A^^), 

-^^-^32(-234 - 575k - 377k^ - 74P - 388N - 841k N - 447k^N 

64k^N - 123N‘^ - 277k N'^ - 199k‘^N^ + 69A^^ + 19A; + 28N^), 

— -—^^-^16(96 - 972k - 1653A:2 - 874A;^ - 152A:^ + 156A^ - 2340/c N 

3{2 + N){2 + k + N)^ ^ 

2993k‘^N - 1112k^N - 112k‘^N + 393A^^ - 1544A: A^^ - 1530A;^A^2 - 3127:^A^^ 

467A^^ - 250A: - 208k^N^ + 212N^ + 24A: + 32Ar^), 

-^^^-7t32(492 + 1057A: + 652P + 124k^ + 1097Ar + 1688A; A^ 

3(2 +A^)(2 +A: +A^)5 ^ 

636k‘^N + 44k^N + 882N^ + 881 A; + 152A:^ A^^ + 309A^^ + 154A: + 40 A^^), 

— -^-7t32(384 + 851A; + 692P + 254A:=^ + 36A;^ + 925Ar + 1519A; N 

3{2 + N){2 + k + Ny ^ 

801k‘^N + 142k^N + 813A^2 + 889k + 229k^N‘^ + 312N^ + 173k + 44A^^), 

48(60 + 77k + 22^ + 121A^ + 115A; N + 20A:2Ar + 79N^ + 42k + lOA^^) 

(2 +A^)(2 +A: +A^)3 ’ 

— -^-7716(96 - 65k - 214A;2 - 72k^ + 449A^ + 47A: A^ - 341A:2Ar 

3(2 +Ar)(2 +A: +A^)4 ^ 

90A;^A^ + 647A^2 + 231A: A^^ - 99k‘^N^ + 374A^=^ + 117A; A^^ + 72N^), 

-^^^-7716(96 - 49A; - 206A;2 - 72k^ + 433A^ + 55A: A^ - 337k^N 

3{2 +N){2 + k +Ny ^ 

90k^N + 631 A^2 + 231A: A^2 - 99k‘^N^ + 370A^^ + 117A; A^^ + 72N^), 

48(32 + 55k + 18A:2 + 41Ar + 35A; A^ + llA^^^ 

(2 +Ar)(2 +A: +A^)4 ’ 

48(60 + 77k + 22^ + 121A^ + 115A; N + 20A:2Ar + 79N‘^ + 42A; N'^ + lOA^^) 

(2 +Ar)(2 +A: +A^)4 ’ 

— -^-778(-540 - 253k + 283k‘^ + 126A:=^ - 629A^ + 514A: N + 797PN 

3{2 + N){2 + k + Ny ^ 

144k^N + 229N^ + 1155A: A^^ + 456A;2A^2 + 460N^ + 450A; A^^ + 120Ar^), 
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C301 


C302 

C303 

C304 

C305 

C306 

C307 

C308 

C309 

C310 

C311 

C312 

C313 

C314 

C315 

C316 

C317 


+ 


-8(1248 + 1530A: + SgiA:^ + + 2850A^ + 2916A: N 


^{2 + N){2 + k + NY 
mbk'^N + 172A:^A^ + 2283iV2 + 1588A: + 338k^N^ + 695N^ + 200k + OAN^, 

-^^-^32(-108/c - 133k‘^ - 38k^ + 12N - 196k N - 177k‘^N 

3{2 + N){2 + k + NY 

28k^N + AIN^ - 8Ak N^ - bOk'^N^ + 35N^ - 2k N^ + 8iV^), 

32{k - N) 

~3{2 +k + N)' 

32{-k + N) (60 + 77k + 22P + 121A^ + 115A; iV + 20PiV + 79N^ + A2k N^ + 

3(2 + iV)(2 +A: +A^)3 ^ 


n2 + N)(2 + k + - 25*:" - 22^ + 16SN + UOkN - 51k^N 

lOk^N + 209A^2 + 132A: N"^ - lAk'^N^ + 121+ 46A: N^ + 24A^^), 

U{k -N){3 + 6k + 2P + 6N + 5kN + 2NY 


qro -L -L A^'|4 


~ 9(2 +A^)(2 +A; + ^ ^ ^ ^ ^ ^ ^ 

361 + 252k N^ + 26k‘^N‘^ + 211N^ + 7Ak N^ + 40iV^), 

64(36 - 6k- A7k‘^ - 18k^ + 96iV + 37A; iV - 13A;2A^ + 82N^ + 29k N^ + 20NY 

9(2 + iV)(2 +A: + iV)4 ’ 

32{-k + N){32 + 55k + 18P + 41A^ + 35A: + llA^^) 

3(2 +A^)(2 +A; +Ar)5 ’ 

32{-k + N){32 + 55k + 18P + 41A^ + 35A: A^ + llA^^) 

3(2 +A^)(2 +A; +Ar)5 ’ 

64(18 + 9k + 2P + 27N + 5k N + IIN^ 

9{2 + k + NY ’ 

32{-k + N) (32 + 35k + lOP + 61Ar + 47A; A^ + 8k‘^N + 39 A^^ + 16A; N^ + 8NY 

3{2 + N){2 + k + NY ^ 

64(18 + 9k + 2P + 27N + 5k N + llA^^) 

9{2 + k + NY ’ 

32{-k + A^)(32 + 35k + lOP + 61A^ + 47A: A^ + 8PN + 39A^2 ^ ^ g^3) 

3(2 +A^)(2 +A; +Ar)5 ’ 

64(36 - 6k- A7k‘^ - 18k^ + 96A^ + 37A; A^ - 13A;2A^ + 82N^ + 29k N^ + 20A^3) 

9(2 +Ar)(2 +A: +Ar)4 ’ 

32{-k + A^)(32 + 35k + lOP + 61A^ + 47A: A^ + 8PAr + 39A^2 ^ ^g^ ^ §^^3) 

3(2 +A^)(2 +A; +Ar)5 ’ 

32{-k + A^)(32 + 55k + 18P + 41A^ + 35A: A^ + llA^^) 

3(2 +A^)(2 +A; +Ar)5 ’ 
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C318 


C319 

C320 

C321 

C322 

C323 

C324 

C325 

C326 

C327 

C328 

C329 

C330 

C331 

C332 

C333 

C334 

C335 


—-——— -^16(288 + 228A; + 91k^ + lOk^ + 636N + 268k N + Slk^N 

Ak^N + 577+ I60k - 2k‘^N^ + 231N^ + A6k + 32N^), 

64(18 + 9k + 2P + 27N + 5k N + 

9{2 + k + N)^ ’ 

64(36 - 6k- 47A;2 - 18k^ + 96iV + 37A; iV - 13A;2A^ + 82N^ + 29k + 20N^) 

9(2 + iV)(2 +A: + iV)4 ’ 

64(36 - 6k- A7k^ - I8k^ + 96iV + 37A; iV - 13A;2A^ + 82N‘^ + 29k + 20N^) 

9(2 + iV)(2 +A: + iV)4 ’ 

64(18 + 9k + 2P + 27N + 5k N + llA^^) 

9(2 +A; + iV)4 ’ 

32{-k + N){24: + 31k + lOP + 53N + 45k N + 8PN + 37N‘^ + I6k + 8N^) 

3(2 +A^)(2 +A; + iV)4 ’ 

32(-A: + N) (24 + 31A: + lOP + 53N + 45kN + 8k^N + 37 + 16A; + 8N^) 

3(2 + iV)(2 +A; + iV)4 
32{-k + A^)(8 + 17A; + 6P + lliV + llA: + 3A^2) 

3(2 +A^)(2 +A; +A^)4 ’ 

32(48 + 28k - 9k^ - 6k^ + 92N + 44k N - k‘^N + 61iV2 + 18A; + 13iV3) 

3(2 + iV)(2 +A: + iV)4 ’ 

32{-k + A^)(8 + 17A; + 6P + lliV + llA: + 3A^2) 

3(2 +A^)(2 +A; +A^)4 ’ 

32(48 + 28k - 9k‘^ - 6k^ + 92N + 44k N - k'^N + 61N^ + 18A; + 13Ar3) 

3{2 + N){2 + k + N)* ’ 

64(-36 - 42A: - 7P + 2k^ - 66N - 58k N - 7k^N - 43N‘^ - 22k N‘^ - 9N^) 

9(2 +A: +Ar)4 ’ 


9(2 + iV)(2 + fe + iV)5 ^^(^^^ + - 30P - 8k^ + 612iV + 704A; N 

l8lk‘^N - l8k^N - Ak'^N + 923Ar2 + 844A; + l66k‘^N^ - 6k^N^ + 661A^^ 


420A: + 44k‘^N^ + 232Ar^ + 78k + 32A^®), 

32{-k + A^)(60 + 77k + 22P + 121Ar + 115A: N + 29k‘^N + 79N‘^ + 42k + 16A^3) 

9{2 + N){2 + k + N)^ 

32{-k + A^)(60 + 77k + 22P + 121Ar + 115A: N + 20PAr + 79N^ + 42A: + 16A^3) 

9{2 + N){2 + k + N)^ 

128(A: - N) 

~3{2 +k + Nf' 

64(-36 - 42A: - 7P + 2k^ - 66N - 58k N - 7k^N - 43N‘^ - 22k N‘^ - 9N^) 

9(2 +A: +Ar)4 ’ 

—-——--^32(48 + lOOA: + 65k‘^ + 14k^ + 164A^ + 296k N + 161k‘^N 

O ( ^ i V ]{2i ri 7V J 
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C336 

C337 

C338 

C339 

C341 

C342 

C343 

C344 

C345 

C346 

C347 

C348 

C349 

C351 

C352 


28k^N + 191A^^ + 284:k + lUk'^N^ 

Uk^N"^ + 93A^^ + 106A: + 2Ak‘^N^ + IQN^ + 12k N^), 

9(2 + N){2 + k + Ny ^‘^^^'^'^ + ^ 

181k‘^N - 18k^N - Ak'^N + 923N^ + 8AAk + 166k‘^N^ - 6k^N^ + 661N^ 

A20k + AAk'^N^ + 232iV^ + 78k N* + 32A^®), 

32{-k + A^)(60 + 77k + 22P + 121iV + 115A: N + 20PiV + 79N‘^ + A2k 

9{2 + N){2 + k + N)^ ’ 

32(-fc + N) (32 + 35k + lOP + QIN + 4:7kN + 8k^N + 39N^ + 16k + 8N^) 

3{2 + N){2 + k + N)^ ’ 

128(A:-iV) ^ 64(A:-A^)(3 + 6A: + 2A;2 + 6iV + 5A;iV + 2iV2) 

“3(2 +A: + iV)3’ “ 9(2 +A; +A^)4 ’ 

64{k -N){3 + 6k + 2P + 6A^ + 5A: + 2N^) 

9(2 +A: +A^)4 ’ 

-^-77-^-7764(72 + 12A; - 112A;2 - 87k^ - 18k^ + 240Ar + 182A: N 

9{2 +N){2 + k +Ny ^ 

30k^N - 33k^N + 254A^2 + 189A: N'^ + 22k‘^N^ + 108A^^ + 49A: + 16A^^), 

32{-k + N) (60 + 77k + 22P + 121A^ + 115A; A^ + 29k‘^N + 79N‘^ + 42A; + lOA^^) 

9(2 +Ar)(2 +A: +A^)5 

32{-k + N) (60 + 77k + 22P + 121A^ + 115A; A^ + 29k‘^N + 79N^ + 42A; + lOA^^) 

9(2 +Ar)(2 +A: +A^)5 

128(A;- A^) 

3(2 +A; +Ar)3’ 

-^^^-7704(72 + 12k - 112A;2 - 87k^ - 18k^ + 240Ar + 182A: N 

39k'^N - 33k^N + 254A^2 ^ ^39^ ^2 ^ 22k‘^N‘^ + 108A^^ + 49A: + 16A^^), 

—-—^^-7732(48 + lOOA: + 65k‘^ + lAk^ + 164A^ + 296/c N + 161k‘^N 

3{2 + N){2 + k + Nf ^ 

28k^N + 191A^2 + 2847: + 1147:2A^^ + 127^A^^ ^ 93^3 ^ ^3 ^ 2472A^3 

16Ar^ + 127Ar^), 

32(-7 + N) (60 + 77k + 227^ + 121A^ + 1157 A^ + 2072A^ + 79N^ + 427 + lOA^^) 

9(2 +Ar)(2 + 7 +A^)5 

128(7-A^) ^ 64(7-A^)(3 + 67 + 272 + 6A^ + 57A^ + 2A^2) 

3(2 + 7 +Ar)3’ “ 9(2 + 7 +A^)4 ’ 

64(36 - 67 - 4772 - 187^ + 96A^ + 377 A^ - 1372A^ + 82N‘^ + 297 N"^ + 20A^3) 

9(2 +Ar)(2 + 7 +Ar)4 ’ 

32(-7 + A^)(32 + 357 + IO72 + 61A^ + 477 A^ + 8k‘^N + 39A^2 ^ ^g^ jy 2 ^ gjyS) 

3(2 +A^)(2 + 7 +Ar)5 ’ 
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C353 


C354 

C355 

C356 

C357 

C358 

C359 

C360 

C361 

C362 

C363 

C364 

C365 

C366 

C367 

C368 

C369 

C371 


32(-/c + A^)(32 + 55A; + 18P + 41N + 35k N + 

3{2 + N){2 + k + N)^ ’ 

64(18 + 9k + 2P + 27N + 5k N + IIN^) 

9{2 + k + N)^ ’ 

32{-k + N) (32 + 35k + lOP + 61iV + 47A; iV + 8k^N + 39N^ + 16k + 8N^) 

3(2 + iV)(2 +A; + iV)5 
64{-k + A^)(8 + 17A; + 6P + lliV + llA: + 3A^2) 

3(2 +A^)(2 +A; +A^)4 ’ 

64(18 + 9k + 2P + 27N + 5k N + llA^^) 

9{2 + k + N)^ ’ 

64(36 - 6k- 47A;2 - 18k^ + 96N + 37kN - 13k‘^N + 82N^ + 29k + 20N^) 

9(2 + iV)(2 +A: + iV)4 ’ 

32(48 + 52k + 3k‘^ - 6k^ + 116A^ + 80A; iV + 5k‘^N + 85N^ + 30k + IQiV^) 

3(2 +A^)(2 +A; + iV)3 ’ 

32{-k + N){24 + 31k + lOP + 53N + 45k N + 8PiV + 37 + 16A; + 8N^) 

3(2 +A^)(2 +A; + iV)4 ’ 

32(-A: + N) (24 + 31A: + lOP + 53Ar + 45A; iV + 8k^N + 37 + 16A; + 8N^) 

3(2 + iV)(2 +A; + iV)4 
32{-k + A^)(8 + 17A; + 6P + lliV + llA: + 3N‘^) 

3(2 +A^)(2 +A; +A^)4 ’ 

32(48 + 28k - 9k^ - 6k^ + 92N + 44k N - k^N + 61Ar2 ^ ^ 

3(2 +Ar)(2 +A: +Ar)4 ’ 

-^^^-7732(72 + 12k - 25k^ - 6k^ + 240Ar + 104A: N - 27PN 

9{2 +N){2 + k +Ny ^ 

12k^N + 245A^^ + 108A: - 2k‘^N‘^ + 105A^^ + 34A; + 16A^^), 


-—^^-—16(84A: + giA:^ + 26P + 204Ar + 268k N + 87k‘^N + 4k^N 

2 + N){2 + k + N)^ ^ 

IN^ + 252k + 26k‘^N‘^ + 211N^ + 74k + 40A^^), 

)(2 +A^)(2V A; + ^ ~ ~ ^ ^ ^ ~ 29A;2A^ 

+ 709AT^ + 256k N'^ - 2k‘^N‘^ + 267 + 46A: + 32Ar^), 

(-36 - 42A: - 7P + 2k^ - 102N - 97k N - 17k‘^N - 76N‘^ - 41k - 16Ar3) 

9(2 +A: +A^)3 ’ 

{—k + A^)(16 + 21k + 6k‘^ + 19A^ + 13k N + 5N‘^) 
oToXAnTy+TTAns ’ 


18 ^ 32{k-N) 

y’ “ “5(2 +A:+ A^)’ 

2(60 + 77k + 22k^ + 121Ar + 115A: N + 20k^N + 79N^ + 42A: N'^ + lOA^^) 

(2 +A^)(2 +A; +A^)2 
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C372 


C373 

C374 

C375 

C376 

C377 

C378 

C379 

C380 

C381 

C382 

C383 

C384 

C385 

C386 

C387 


2(60 + 77k + 22k‘^ + 121A^ + 115k N + 20k^N + 79N^ + 42k + 16N^) 

(2 +A ^)(2 +A; +A ^)2 ’ 

~ 3(2 + iV)(2 + fc + iV)3 ^^^~^ + ^ 

79N^ + 42kN^ + 16N^), 

8{-k + iV)(60 + 77k + 22^ + 121N + 115k N + 29k‘^N + 79N‘^ + 42k + 16iV3) 

(2 + A ^)(2 + A ; + A ^)3 

8{-k + N) (60 + 77k + 22 P + 121A^ + 115A; iV + 29eN + 79N‘^ + 42k + 16N^) 

3(2 + iV)(2 +A: + iV)3 ’ 

4(60 + 77k + 22k^ + 121N + 115k N + 20k^N + 79N^ + 42k + IQN^) 

(2 +A ^)(2 +A; +A ^)2 ’ 

4(60 + 77k + 22k‘^ + 121N + 115kN + 20k‘^N + 79N^ + 42k + lOiV^) 

(2 + iV)(2 +A: +A^)2 ’ 

— -——— -^8(528 + 846A: + 313^^ + 22k^ + 1134N + 1396k N + 283k‘^N 

16k^N + 853A^^ + 718A: N'^ + 52k‘^N^ + 273N^ + 118A; + 32iV^), 

—I -+ 18A:^ + 299A^ + 508A; N 

o (z H" 7V j{2i ~\~ fx, ~\~ 7V J 

255k‘^N + 43A:^iV + 197iV2 + 194A; + 36k'^N‘^ + 56+ 23k + 6 iV^), 

— -—^^-7t16(60 + 231A: + 245A;2 + 109A;3 + 18A:^ + 123A^ + 284A; N 

3{2 + N){2 + k + Nf ^ 

171k‘^N + 35k^N + 77 + 90 A; iV^ + 16k‘^N‘^ + 20iV3 + 7A; + 2iV^), 

16(1 + A:)(32 + 55k + 18A;2 + 41A^ + 35A: iV + lliV^) 

(2 + iV)(2 +A: +A^)5 ’ 

16(1 + A:)(32 + 55k + 18A;2 + 41A^ + 35A: + llA^^) 

(2 +A ^)(2 +A: +A^)5 ’ 

16(1 + A^)(32 + 55k + 18P + 41Ar + 35A; A^ + llA^^^ 

(2 +A ^)(2 +A; +A^)5 ’ 

16(1 + A^)(32 + 55k + 18A;2 + 41A^ + 35A: A^ + llA^^) 

{2 + N){2 + k + Nf ’ 

-^^^-7^16(72 + 194A: + 108A:2 + 16k^ + 346A^ + 626A; N + 255k‘^N 

3{2 + N){2 + k + Nf ^ 

26k^N + 454 A ^2 ^ 544 ^ ^2 ^ 117 ^ 2^2 ^ 229A^^ + 142A: + 39A^^), 

--—^—-rT32(-6 - 16A; - /c^ + 2A;3 - 5Ar - 9A: A^ + 13k'^N + 4k^N - 

{2 + N){2 + k + Nf ^ 

2kN^ + 8eN^ + kNf, 

8(1 + k){32 + 55k + 18P + 41Ar + 35A; A^ + llA^^^ 

(2 +A^)(2 +A; +Ar)5 ’ 
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C388 = 

C389 = 

C390 = 

C391 = 

C392 = 

C393 = 

C394 = 

C395 = 

+ 

C396 = 

C397 = 

+ 

C398 = 

+ 

C399 = 

+ 

C400 = 

C401 = 

C402 = 

C403 = 

C404 = 


8(1 + A;)(32 + hhk + 18P + 41A^ + 35A: 

(2 +A ^)(2 +A: +’ 

16(1 + A^)(32 + 55A: + 18P + 41iV + 35A;iV + llA^^) 

(2 +A^)(2 +A; +A^)5 ’ 

16(1 + k){l + N){32 + 55k + 18P + 41iV + 35A; + llA^^) 

(2 +Ar)(2 +A: +A^)6 ’ 

8(1 + Ar)(32 + 55k + ISk"^ + AIN + 35k N + llA^^) 

(2 +A^)(2 +A; +Ar)5 ’ 

16(1 + k){32 + 55k + ISk"^ + AIN + 35k N + llA^^) 

(2 +Ar)(2 +A: +A^)5 ’ 

16(2 + 2k + k‘^ + 2N + N^){32 + 55k + ISk"^ + AIN + 35k N + llA^^) 

(2 +A^)(2 +A: +A^)6 ’ 

8(1 + A^)(32 + 55k + 18P + 41Ar + 35A: A^ + llA^^) 

{2 + N){2 + k + N)^ ’ 

-^-77-^-7^16(528 + 996A; + 559k‘^ + 98k^ + 1236N + 1708A; N + 597k‘^N 

3{2 +N){2 + k +Nf ^ 

AOk^N + 1069A^2 + 98AkN^ + 16ApN^ + 409A^^ + 194A; A^^ + 58A^^), 

8(16 + 21A; + 6P + 19Ar + 13A: A^ + 5N^) 

(2 +A^)(2 +A; +Ar)3 ’ 

-^-7777^—^-77778(168 + 198A: - 32k‘^ - 79k^ - 18k^ + A86N + 550k N 

3{2 + N){2 + k + N)^ ^ 

72k'^N - 29k^N + 526Ar2 + 471A: N'^ + 02k‘^N^ + 244A^=^ + 125A; N^ + 40A^^), 

~N(5 -^nT^T —I -+ 1028Ar + 1500A: N + 537k‘^N 

o (z H" 7V ] iJi rC 7V J 

36k^N + 901 A^2 + 872k N^ + lA8k‘^N^ + 349A^^ + 174A: N^ + 50N^), 

— -—^^-7732(204 + 471A; + 377k‘^ + I33k^ + 18A;^ + 387N + 620k N 

3{2 + N){2 + k + Ny ^ 

297k‘^N + 47A:^Ar + 257N^ + 2A6k N^ + AOk'^N'^ + 7AN^ + 31k N^ + 8N^), 

8(1 + A^)(32 + 55k + 18P + 41Ar + 35A: A^ + llA^^) 

{2 + N){2 + k + N)^ ’ 

8(3 + 2k + N){32 + 55k + 18P + 41Ar + 35A; A^ + llA^^^ 

{2 + N){2 + k + N)^ ’ 

16(1 + k){32 + 55k + 18k‘^ + AIN + 35k N + llA^^) 

(2 +Ar)(2 +A: +A^)5 ’ 

8(1 + A;)(32 + 55k + 18P + 41A^ + 35A: A^ + llA^^) 

(2 +A^)(2 +A: +A^)5 ’ 

16(1 + A^)(32 + 55k + 18P + 41Ar + 35A; A^ + llA^^^ 

(2 +A^)(2 +A; +A^)5 ’ 
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C405 


C406 

C407 

C408 

C409 

C410 

C411 

C412 

C413 

C414 

C415 

C416 

C417 

C418 

C419 

C420 


16(1 + A:)(l + A^)(32 + hhk + 18P + 41iV + 35A; + llA^^) 

(2 + iV)(2 +A: +A^)6 ’ 

8(3 + A: + 2A^)(32 + 55A; + 18A;2 + 41A^ + 35A; iV + llA^^) 

(2 + iV)(2 +A: +A^)5 ’ 

—I - ^ 

o (z ~1~ 7V J f z “h ~1~ 7V J 

225A:2iV + 3pA^ + 449+ 385A: A^^ + mk'^N^ + 143A^^ + 63A: + 16A^^), 

— -—^^-^16(84 - 40A; - 184^;^ - 64A:^ + 430A^ + 337A; N - 39k‘^N 

3{2 + N){2 + k + N)^ ^ 

Uk^N + 609A^2 + 472A: + A3k‘^N^ + 321A^^ + 149 A; + 56N^), 

16{-k + N){32 + 55k + 18k‘^ + AIN + 35k N + llA^^) 

(2 +Ar)(2 +A: +A^)5 ’ 

— -——--^8(192 + 444A: + 317A;2 + 70A:^ + 420A^ + 794A; N + 432A;2a^ 

Q2k^N + 329N‘^ + A50k N'^ + 139A:2A^2 + 104Ar3 + 76k + 11A^^), 


= -^777^7—7-7775 + 1254Ar + 1352A; N + 339k‘^N 

O ( Z i V ) i2i rC 7V ] 

+ 8k^N + 1109A^2 + 846A: + 106PN^ + 449A^^ + 190A: + 68N^), 

16{-k + N){32 + 55k + 18k‘^ + AIN + 35k N + llA^^) 

(2 +Ar)(2 +A: +A^)5 ’ 

16(-A: + A^)(32 + 55k + 18k‘^ + AIN + 35k N + llA^^) 

(2 +Ar)(2 +A; +Ar)5 ’ 

= —-^-7^8(240 + 612A: + 391A;2 + 74A:3 + 612A^ + 1084A: N + 417A:2A^ 

3(2 +Ar)(2 +A: +A^)5 ^ 

+ 28k^N + 565A^2 + 648A: N^ + 116PN^ + 229N^ + 13Ak N^ + 3AN ^), 

= —-—^^-7716(216 + 436A; + 230A:2 + 36A;3 + 392Ar + 473A: N + 112pN 

3{2 + N){2 + k + Ny ^ 

+ 209A^^ + 117A;A^2+ 35A^^), 

16(32 + 55k + 18k‘^ + AIN + 35k N + IIN'^) 

(2 +Ar)(2 +A: +A^)4 ’ 

16(24 - 128A: - 103A:2 - 18A:3 + 92N - A3k N - 23k‘^N + 98A^2 ^ 27k N^ + 26N^) 

3(2 +Ar)(2 +A: +Ar)4 ’ 

16(36 + 36k - 5A;2 - 6k^ + 54A^ + 22A; A^ - 11A;2A^ + 23N^ + 3N^) 


{2 + N){2 + k + Ny 

16(60 + 126A; + 57k‘^ + 6k^ + 120A^ + 152A; N + 31A;2A^ + 71A^2 ^ 44 ^ ^ 

(2 +Ar)(2 +A: +A^)4 

8(32 + 55k + 18A;2 + 41A^ + 35A: A^ + llA^^) 

(2 +A^)(2 +A: +A^)4 ’ 
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C421 


C422 

C423 

C424 

C425 

C426 

C427 

C428 

C429 

C430 

C431 

C433 

C434 

C435 

C436 

C437 

C438 

C439 

C440 


8(32 + 55A: + 18k^ + AIN + 35k N + IIN^) 

{2 + N){2 + k + N)^ ’ 

16(32 + 55k + 18P + 41iV + 35A; iV + 

(2 + iV)(2 +A: +A^)4 ’ 

16{-k + N){32 + 55k + 18P + 41iV + 35A;iV + 

(2 + iV)(2 +A: +’ 

8(32 + 55k + 18A;2 + 41A^ + 35A: iV + 

{2 + N){2 + k + N)^ ’ 

16(32 + 55k + 18P + 41iV + 35A: + lliV^) 

(2 + iV)(2 +A; + iV)4 ’ 

16(-A: + A^)(32 + 55k + 18P + 41A^ + 35A: + llA^^) 

{2 + N){2 + k + N)^ ’ 

8(32 + 55k + 18A;2 + 41Ar + 35A; A^ + llA^^^ 

{2 + N){2 + k + N)* ’ 

16(32 + 55k + 18P + 41Ar + 35A: A^ + llA^^) 

{2 + N){2 + k + N)^ ’ 

16(32 + 55k + 18P + 41Ar + 35A: A^ + llA^^) 

{2 + N){2 + k + N)^ ’ 

16(20 + 15A: - llP - 6k^ + 51A^ + 43A; A^ + k‘^N + AON"^ + 22k + 9N^) 

(2 +A^)(2 +A; +Ar)4 ’ 

64 ^ 16(8 + 17A: + 6A;2 + llA^ + llA:Ar + 3A^2) 

“(2 +A: +A^)2’ “ (2 +Ar)(2 +A: +A^)3 ’ 

8(20 + 21A; + 6P + 25N + 13k N + 7N^) 

(2 +A^)(2 +A; +Ar)3 ’ 

16(8 + 17A: + 6P + llA^ + llA: N + 3N‘^) 

(2 +A^)(2 +A; +A^)3 ’ 

32(10 + 23k + 8k‘^ + 18A^ + 20A: A^ + k'^N + 8N^ + 3k + N^) 

(2 +Ar)(2 +A: +A^)4 ’ 

16(32 + 55k + 18P + 41Ar + 35A: A^ + llA^^) 

{2 + N){2 + k + N)* ’ 

16(32 + 55k + 18P + 41Ar + 35A; A^ + llA^^^ 

(2 +Ar)(2 +A: +A^)4 ’ 

32(20 + 15A: - llA;^ - 6k^ + 51A^ + 43A; A^ + k'^N + 40A^2 ^ 22k + 9N^) 

{2 + N){2 + k + N)^ 

16(-/c + A^)(32 + 55k + 18P + 41A^ + 35A: A^ + llA^^) 

{2 + N){2 + k + N)^ ’ 

32(32 + 55k + 18P + 41Ar + 35A; A^ + llA^^^ 

(2 +Ar)(2 +A: +A^)4 ’ 
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C441 

C442 

C443 

C444 

C445 

C446 

C447 

C448 

C449 

C450 

C451 

C452 

C453 

C454 

C455 

C456 

C457 


16(4 + lOA; + 17A;2 + 6k^ + 32N + 52k N + 23k‘^N + 35N^ + 28k + 9N^) 

{2 + N){2 + k + N)* ’ 

32(10 - 2k^ + 25N + 17kN + 5k^N + 21iV2 + Hk N'^ + 5N^) 

(2 +A^)(2 +A; + iV)4 ’ 

32(1 + N){-33k - 42P - 12k^ + 17A^ - 12A: iV - 17k‘^N + 22N^ + 7kN‘^ + QN^) 

{2 + N){2 + k + Ny 

—- ^ -—16(-8 - 50A; - 40k‘^ + 5k^ + Qk'^ + 54A^ + 36A; iV - 3k^N 

{2 ly )y2 k 7\) 

5k^N + 128N^ + 117kN‘^ + 17k‘^N^ + 85N^ + A7k + 17iV^), 

16(-fc + A^)(32 + 55k + 18P + 41iV + 35A;iV + llA^^) 

(2 + iV)(2 +A: +’ 


—-—^^-—16(-120 - 22Qk - 149/c 2 - 30A;^ - 266A^ - 305/c N - ll8k‘^N 

3{2 + N){2 + k + NY ^ 

Qk^N - 170N^ - 72k - 9k‘^N^ - 32N^ + 15A: N^, 

-^777^7 —I - ^ + 65A:^A^ 

o (z H" 7V j{2i ~\~ fx, ~\~ 7V J 

16A;^A^ + 203A^^ + 133A: - l2k‘^N‘^ + 38N^ + lOA;iV^), 

8(32 + 55k + 18A;2 + 41A^ + 35A: iV + lliV^) 

{2 + N){2 + k + NY ’ 

16(32 + 55k + 18P + 41iV + 35A: + lliV^) 

(2 + iV)(2 +A; + iV)4 ’ 


—-——— -^16(168 + 380A; + 2Q7k‘^ + 58k^ + 304iV + 473A: N + 174A:2A^ 

O ( Z i V ]{2i rZ ~\~ 7V J 

2k^N + 208iV2 + 208A: N'^ + 27k‘^N^ + 75N^ + 43A; iV^ + 12iV^), 

16(32 + 55k + 18P + 41iV + 35A; iV + llA^^) 

(2 + iV)(2 +A: +A^)4 ’ 

8(36 + 52k + 16A;2 + 70A^ + 75A: iV + Uk'^N + 45iV2 + 27k 

(2 +Ar)(2 +A: +A^)4 ’ 

8(4 -Qk- 17A;2 - Qk^ + 16A^ + 9A; A^ - Sfc^A^ + 16Ar2 + ^kN‘^ + AN^ 

{2 + N){2 + k + NY ’ 


-^-77-^-7^8(696 + 1296A; + 878k‘^ + 235k^ + 18A:^ + 1332Ar + 1694A; N 

3{2 + N){2 + k + Nf ^ 

5A2k‘^N + 53k^N + 944Ar2 ^ 735 ^ ^2 ^ loeA:^A^^ + 320A^=^ + 127A: + 44Ar^), 

16(1 + k){32 + 55k + 18A;2 + 41A^ + 35A: A^ + llA^^) 

(2 +Ar)(2 +A: +A^)5 ’ 

16(1 + A^)(32 + 55k + 18P + 41Ar + 35A; A^ + llA^^^ 

(2 +A^)(2 +A; +A^)5 ’ 


1 

3(2 +Ar)(2 +A: +A^)5 


16(72 + 176A: + 172A;2 + 48A:^ + 172A^ + 357k N + 255k‘^N 
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C458 


C459 

C460 

C461 

C462 

C463 

C464 

C465 

C466 

C467 


4:2k^N + 179+ 268A: + 89A^^ + mk + 16A^^), 

—-——--^8(456 + 708A: + 260^^ + l%k^ + 888A^ + 998A; N + 183fc2A^ 

o (z ~1~ i V ) f z H" “h 7V J 

lOP + 602A^2 + 402A: N'^ + + 155 A^^ + 34A; + 11A^^), 

16(32 + hhk + 18P + 41Ar + 35A; A^ + llA^^^ 

(2 +Ar)(2 +A: +A^)4 ’ 

16(32 + hhk + 18P + 41Ar + 35A: A^ + llA^^) 

{2 + N){2 + k + NY ’ 

64(16 + 21A: + Qk"^ + 19A^ + 13A; A^ + bN"^) 

(2 +Ar)(2 +A: +A^)3 ’ 

16(20 + 21A: + Qk"^ + 2hN + l?>kN + 7N^) 

(2 +Ar)(2 +A: +A^)3 ’ 

16(64 + 67k + 18P + 109A^ + 79A: A^ + 12A;2A^ + 63A^2 ^ 24A; + 12N^) 

(2 +Ar)(2 +A: +A^)4 ’ 


-16(48 + 40A; - SSk"^ - 20k^ + 22AN + 185k N - 15k‘^N 


3{2 + N){2 + k + Ny 
lOk^N + 261A^2 + 140A: - 7k‘^N‘^ + 111A^=^ + 25k + 16Ar^), 

-^^^-^16(-120 - 352/c - 280 /c2 - 64^;^ - 164A^ - 503A: A^ 

333k^N - 50k^N - A5N^ - 212k - 95k‘^N‘^ + 21A^^ - 19A; A^^ + SA^^), 

- 3(2 ^A^)(2\fe^A^)5 16(48 + 104A: + 26^ - Ak^ + 160N + 217k N + 33k'^N 

2k^N + 165 AT^ + 124A: N'^ + k‘^N^ + 63N^ + 17A; + 8N ^), 

—-—--^16(768 + 1230A: + 665A;2 + 118P + 1926A^ + 2657k N 

1212k^N + 170A:^A^ + 1772A^2 ^ ^935^ ^2 ^ 597^2^2 ^ goA:^A^2 + 710A^^ 


C 468 

C469 


C 47 O 


C 471 


C 472 


+ 583A:A^^ +126A;2A^^ +104Ar^ + 48A;Ar^), 

64(1 + N){9 + 10k + 3k‘^ + 5N + 3k N) 

3(2 +A: +A^)4 ’ 

= 7- ^ , -77778(88 + lUk + A2k‘^ + Ak^ + 194A^ + 198A :N + 49A;2a^ + 2k^N 

{2 + N){2 + k + NY 

+ 172A^2 ^ 128A; A^2 ^ 77^2^2 ^ 7^^3 ^ 39^ ^3 ^ 

24(16 + 21A: + 6k‘^ + 19Ar + 13A; A^ + 5NY 
(2 +Ar)(2 +A: +A^)2 ’ 

8(108 + 173k + 54/c2 + 133A^ + 109k N + 35A^2) 

3(2 +A^)(2 +A: +A^)3 ’ 

8{3k + 2k‘^ + 13Ar + 15A: A^ + 4PA^ + 15Ar2 + 8A: A^^ + 4A^3) 

{2 + N){2 + k + NY ’ 


202 



C473 


C474 

C475 

C476 

C477 

C478 

C479 

C480 

C481 

C482 

C483 

C484 

C485 

C486 

C487 

C488 

C489 


8(64 + 139A; + 89P + 18k^ + lOlA^ + 151A: N + + 48iV2 + 38k + 7N^) 

{2 + N){2 + k + N)* 

8(32 + 55k + 18A;2 + 41iV + 35A; iV + 

{2 + N){2 + k + N)^ ’ 

8(-12 + 31k + 18P -N + 23kN + N^) 

3(2 + iV)(2 +A: +A^)3 ’ 

8(12 - 33A; - Uk"^ + 63A^ + 45A: + 20A;2A^ + 65N^ + A2k + 16N^) 

3(2 +A^)(2 +A; + iV)3 ’ 

8(32 + 55k + 18A;2 + 41A^ + 35A: iV + 

(2 +A^)(2 +A: +’ 


1 

3(2 + iV)(2 +A: + 


16(252 + 431A; + 227k‘^ + 38k^ + 5A7N + 676k N + 210A:2A^ 


10A;^A^ + 447A^2 + 361A: + A9k^N^ + 165iV3 + 68k + 23N^), 


8(-48 - 41A: - 14P - 19A^ + 41A; iV + 20PiV + 39iV2 + 42A; + 16iV3) 


3(2 + iV)(2 +A: +A^)3 

—-——--^8(624 + 1268A; + 923k‘^ + 296k^ + 36k^ + 120AN + 1756A: N 

795k‘^N + 118A;^A^ + 849iV2 + 778k N'^ + l5Ak'^N‘^ + 267 + 116A; + 32iV^), 


16(32 + 55A: + 18P + 41iV + 35A; iV + llA^^) 

(2 + iV)(2 +A: +’ 

-^^^-778(-36 + 2Alk + A9Ak'^ + 219k^ + 36A:^ - 103A^ + 296k N 

3{2 + N){2 + k + NY ^ 

379k‘^N + 102A:3A^ - 82N‘^ + 117A: ^ 73 ^ 2^2 _ ^g^3 ^ 73 ^ jy^), 


—---^--16(-120 - 332k - 278k‘^ - 68k^ - 184A^ - 379/c N - 29Ak‘^N 

3{2 + N){2 + k + Nf ^ 

l6k^N - 75N^ - 118k - 3Ak‘^N^ - 6N^ - Ilk + A^^), 

8(84 + 128A; + 40P + 178A^ + 199A; N + 38k‘^N + 121Ar2 + 75k + 25NY 

3(2 +A^)(2 +A; +Ar)4 ’ 

8(204 + 39Ak + 257k‘^ + 54A:3 + 308Ar + 395k N + 133k‘^N + MOA^^ ^ 37 ^ ^2 ^ 20A^3) 

3(2 +A^)(2 +A; +A^)4 

“7- AT\( ^ ^ 

(2 + iV j (2 + fc + iV j 

AOOk'^N + 47A:=^Ar + 614Ar2 ^ 573 ^ ^2 ^ A^^ + 218A^=^ + lOlA: + 28NY , 

16(1 + A^)(32 + 55k + 18P + 41Ar + 35A; A^ + llA^^^ 

(2 +A^)(2 +A; +A^)5 ’ 

16(1 + k){32 + 55k + 18k‘^ + 41A^ + 35A: A^ + llA^^) 

(2 +Ar)(2 +A: +A^)5 ’ 


1 

3(2 +A^)(2 +A: +A^)5 


16( 


-118k - 166k‘^ - 91k^ - 18k^ + 118A^ + 19A: A^ - 75k‘^N 
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C490 


C491 

C492 

C493 

C494 

C495 

C496 

C497 

C498 

C499 

Csoo 

C5OI 

C502 

C503 

C504 

C 505 


35k^N + 243N‘^ + 199k + 3lk'^N^ + 159iV^ + 86A: + 32A^^), 

—- ^ -^8(168 + 304A: + 192A:2 + 40A;^ + 348A^ + 414/c N + 133k^N 

2k^N + 278N^ + 202k N'^ + 23k‘^N^ + 109A^^ + 42A; + 17N^), 

-^^-^16(-264 - 554/c - 373k‘^ - 78k^ - 298N - 541k N 

278k^N - 30k^N + 2N^ - 60k - 33k‘^N^ + 92N^ + 39k + 24NY, 

- - ^ , -—16(-40 - 150A: - 119A;^ - 26k^ - UN - 139k N - 90k^N 

{2 + N){2 + k + NY ^ 

lOk^N + SOiV^ -8kN‘^- llk'^N^ + 40iV3 + 13A: N^ + 8NY, 

8(108 + 173A; + 54P + 133iV + 109A: N + 35NY 
3(2 +A^)(2 +A: +A^)3 ’ 

8(-32 + 42A: + 93k‘^ + 30P - 26N + 96kN + 71k^N + 3N^ + 40A; N^ + 3NY 

{2 + N){2 + k + NY ’ 

16(32 + 55k + 18P + 41iV + 35A; iV + llA^^) 

(2 + iV)(2 +A: +A^)4 ’ 

16(-A: + A^)(32 + 55k + 18P + 41iV + 35A;iV + llA^^) 

(2 + iV)(2 +A: +A^)5 ’ 

16(32 + 55k + 18P + 41iV + 35A: + lliV^) 

(2 + iV)(2 +A; + iV)4 ’ 

16(-A: + A^)(32 + 55k + 18P + 41A^ + 35A: + llA^^) 

{2 + N){2 + k + NY ’ 

16(124 + 190A: + 73k‘^ + 6k^ + 216A^ + 216A; N + 39k‘^N + lUN"^ + 60k N"^ + 21NY 

(2 +Ar)(2 +A: +A^)4 

32(32 + 55k + 18P + 41Ar + 35A: A^ + llA^^) 

{2 + N){2 + k + NY ’ 

32(32 + 55k + 18P + 41Ar + 35A; A^ + llA^^^ 

(2 +Ar)(2 +A: +A^)4 ’ 

16(132 + 181A: + 54P + 161A^ + 113A; N + 43A^2) 

37y:n\n72T¥TAn3 ’ 


----^-7rl6(-32 - 81A: - 66^;^ - 16A:=^ - 47Ar - 117A: N - 83PN 

{2 + N){2 + k + NY 

Uk^N - 9N^ - 41k N^ - 23k‘^N^ + 12N^ + k N^ + 4A^^), 

“7- M\( ^ + 452A;AT 

(2 + iV j (2 + fc + iV j 

220A:2A^ + 43A:^A^ + 275N^ + 265k N^ + 53k^N^ + 118A^3 + 59A; N^ + 19A^^), 
8(-12 + 31A; + 18A;2 -N + 23kN + N^ 

3(2 +Ar)(2 +A; +Ar)3 ’ 
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C506 


C507 

C508 

C509 

C510 

C511 

C512 

C513 

C514 

C515 

C516 

C517 

C518 

C519 

C520 

C521 


16(252 + 323A: + 90P + 295A^ + 199A: N + 77N^) 

3(2 + iV)(2 +A; + iV)3 ’ 

16(1 + A;)(l + A^)(32 + 55k + 18P + 41iV + 35A; + llA^^) 

(2 + iV)(2 +A: +A^)5 ’ 

16(32 + 55k + 18P + 41iV + 35A: + llA^^) 

{2 + N){2 + k + N)* ’ 

8(-32 + 10k + 5lP + 18k^ + 6A^ + lOOA; N + 57k‘^N + AIN'^ + 56k + 13A^3) 

(2 +A^)(2 +A; +Ar)4 

16(-4 - 65k - 56k‘^ - 12k^ + 7N -35kN - ISPN + 19Ar2 + 6A: A^^ ^ 6N^) 

(2 +Ar)(2 +A: +A^)4 ’ 


-16(96 + 124A: + 39k‘^ + 2P + 254Ar + 249A: N + 31k‘^N 


3{2 + N){2 + k + N)^' 

8k^N + 249AT^ + 162A: + 2k'^N‘^ + 105A^^ + 35k + 16Ar^), 

16(32 + 55k + 18P + 41Ar + 35A: A^ + llA^^) 

{2 + N){2 + k + NY ’ 

-8(32 + 132A: + I37k^ + 51A:^ + 6k^ + 76N + 226k N 


{2 + N){2 + k + NY 
l6lk‘^N + 31A:^Ar + 53N‘^ + 113A: N'^ + AAk'^N^ + llA^^ + 15A; N^), 

~ 3{2 + N){2 + k + NY ^^‘^^‘^ + 434A; + 143A;2 - 37k^ - I8k^ + 706iV + 812A ;N 
200k‘^N - l7k^N + 713A^^ + 639k + llOk'^N^ + 353A^^ + 185A: A^^ + 64A^^), 

—-——--^16(360 + 914A; + 634A:2 + 132A:^ + 730A^ + 1323A: N + 537k^N 

30A;^A^ + 527+ 63Ak N'^ + ll3k‘^N‘^ + 173N^ + lllA: + 22N^), 

“^75-^777^7 —I -7775 ^ 

o (z H" 7V ]{2i ~\~ rZ 7V J 

657A:2Ar + 112A;^A^ + 485Ar2 + 584A: N'^ + 153A;2A^^ + 173N^ + 107A; + 24Ar^), 

16(-20 - llA: + 11A;2 + 6k^ - 7N + 39kN + 23k‘^N + MA^^ ^ 28k + 5N^) 

(2 +Ar)(2 +A: +Ar)3 ’ 


-^-77-^-7716(48 + 131A: + 108A:2 + 28k^ + 97N + 169k N + 52k^N 

3{2 +N){2 + k +Ny ^ 

Ak^N + 113Ar2 + 134A: + lAk'^N^ + 7AN^ + 52k + 16N^), 

— -^-7716(264 + 503A; + 320A:2 + 68k^ + 577N + 787k N + 282k‘^N 

3{2 + N){2 + k + NY ^ 

16k^N + 495A^2 + 466A: + 76k‘^N‘^ + 204Ar3 + IlOA; + 32Ar^), 

16(52 + 86k + 41A:^ + 6k^ + 76N + 66A: N + llk'^N + 29N‘^ + 6k N"^ + 3NY 

(2 +Ar)(2 +A: +A^)4 ’ 

16(-4 + 13k + 19P + 6k^ + 25N + 67kN + 27k^N + 3AN^ + 36A; + 9NY 

(2 +Ar)(2 +A: +A^)4 ’ 
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C522 


C523 

C524 

C525 

C526 


C527 

C528 

C529 

C530 

C531 

C532 

C533 

C534 

C535 

C536 


16(32 + 55A: + 18P + 41iV + 35A; iV + 

(2 + iV)(2 +A: +’ 

~ 3{2 + N){2 + k + N)^ ^^~^^^ - 67A; + 79^ + 30k^ - 227N + 146A ;N + 193^^^ 

2Ak^N + 21iV2 + 317A: + 112A;2Ar2 + iMiV^ + 126A; + 32iV^), 

-^^-^8(432 + 37Qk - I2k^ - A9k^ + 800A^ + 432A; N - ll3k‘^N 

3{2 + N){2 + k + NY ^ 

38k^N + 492A^2 ^ ^Sk - 79k‘^N^ + 99N^ - 28k + N^, 

8(32 + 55k + 18A;2 + 41A^ + 35A: iV + lliV^) 

{2 + N){2 + k + NY ’ 

—-—^^-—16(288 + 78k - 361/c^ - 261/c^ - 50A;^ + 630A^ - 61k N 

3{2 + N){2 + k + NY 

7ni k:^N -273p N -16k^N 4- 764 4- 55k - 368 )^^ _ 79 ^ 1^2 , ^3 


156k N^ - 52PN^ + 217A^^ + 54A: + 32A^®), 

-^^^-rT8(-288 - 708fc - 583k^ - 185k^ - 18k^ - A92N - 862k N 

3{2 +N){2 + k +NY 

A71k'^N - 73k^N - 235N"^ - 2A3k N^ - 68k'^N^ - 13A^=^ + 7kN^ + 8NY, 

- -—-r78(-16 - 20A; - 27P - 23k^ - 6k^ - 36N - AAk N - 57PN 

{2 + N){2 + k + NY 

23k^N -N^ + 15k N^ - lOk'^N^ + 25N^ + 23k N^ + 8iV^), 

16(1 + A:)(32 + 55k + 18A;2 + 41A^ + 35A: iV + lliV^) 

(2 + iV)(2 +A: +A^)5 ’ 

16(2 + 2A: + P + 2iV + NY{32 + 55k + 18k‘^ + AIN + 35k N + IIN^ 

(2 +A^)(2 +A: +A^)6 ’ 

16(1 + A^)(32 + 55k + 18P + 41iV + 35A;iV + llA^^) 

(2 +A^)(2 +A; +A^)5 ’ 

32(1 + k){l + N){32 + 55k + 18P + 41iV + 35A; + llA^^) 

(2 +Ar)(2 +A: +A^)6 ’ 

-^^^-7^32(18 - 80A; - 125A;2 - 38k^ + 1A3N -37kN - 135k'^N 

3{2 + N){2 + k + NY 

28k^N + 195A^2 + 26k N^ - AOk'^N^ + 96N^ + 13k N^ + 16NY, 

16(1 + A;)(32 + 55k + 18k‘^ + AIN + 35k N + llA^^) 

(2 +A^)(2 +A: +A^)5 ’ 

16(1 + A^)(32 + 55k + 18k‘^ + AIN + 35k N + llA^^) 

{2 + N){2 + k + NY ’ 

-^777^7—7-7775 ^ + 165A;^A^ 

o (z ~1~ 7V ) iJi rC 7V J 

605A^2 + 424A; N^ + 44^;^A^^ + 233N^ + 90k N^ + 3ANY , 
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C537 


C538 

C539 

C540 

C541 

C542 

C543 

C544 

C545 

C546 

C547 

C548 

C549 

C550 

C551 


~ (2 + iV)(2 + fc + iV)6 ^^^^ + 

20A;2Ar + 79iV2 + A2k + IGiV^), 

-^^-^16(-192 - 542/c - 390P - 51k^ + Uk* - 418A^ - 1144A: 

3(2 +A^)(2 +A: +A^)6 ^ 

729k'^N - 71k^N + IQk^N - 19AN^ - 717k - AUk'^N^ - 28k^N^ + ISSiV^ 


61k - 66k^N^ + ISliV^ + A6k + 32N^), 

—I - ^ + 246A:2iV 

o (z H" 7V ] i2i ~\~ rC ~\~ 7V J 

lAk^N + 773N‘^ + 6A2k N'^ + 193k‘^N‘^ + 338N^ + 154A: + 53A^^), 

— -^-7^16(24 - 380A: - h67k‘^ - 256k^ - 36k^ + 272N - 170k N 

3{2 + N){2 + k + Ny ^ 

369k‘^N - 98k^N + 461A^^ + 230A; - 12k‘^N^ + 263N^ + 110k + 48iV^), 

— -—^—--^16(372 + 913A; + 879P + 396A:=^ + 68k^ + lOOlA^ + 1739A: N 

1062A;2A^ + 268k^N + 16A;^A^ + 1126iV2 + 1317A: N'^ + Allk^N'^ + 32k^N^ + 693N^ 


521k + 60k‘^N^ + 232iV^ + 94A: + 32N^), 

- - ,,,, ^ , -777^8(8 - 56k - 103k^ - 3Ak^ + 84iV - 34A;iV - 120A:2iV - 26k^N 

{2 + N){2 + k + N)^ ^ 

lOON"^ -2kN^ - Alk'^N'^ + 48A^^ + 7A^^), 

32(18 -Ak- 47P - 18k^ + 49A^ + kN- 31k^N + 34iV2 + 3A: ^ 7N^) 

3(2 +Ar)(2 +A: +A^)4 ’ 

8(184 + 170A; + 23k^ - 6k^ + 290Ar + 206A: N + 21A;2A^ + ISSA^^ ^ gg^ pj2 ^ 27N^) 

(2 +A^)(2 +A; +Ar)3 

8(-64 - 58k + e + 6k^ - 70N + 8kN + 27k‘^N - 9N^ + 28k + 3A^3) 

(2 +A^)(2 +A: +A^)4 ’ 

8(64 + 61A: + lAk"^ + 83N + A9k N + Ak^N + 33Ar2 + 3^ ^2 ^ 4jy3) 

{2 + N){2 + k + N)^ ’ 

8(120 + 125A; + 17^;^ - 6k^ + 223N + 181A: N + 21A;2A^ + 138A^2 ^ gg^ pj2 ^ 27 N^) 

(2 +A^)(2 +A; +Ar)4 

8(32 + 55k + 18A;2 + 41A^ + 35A: A^ + llA^^) 

(2 +A^)(2 +A: +A^)4 ’ 

8(20 + 21A: + 6P + 25N + 13k N + 7N^) 

(2 +A^)(2 +A; +A^)3 ’ 

8(64 + 162fc + 997:2 ^ ^ 3^3 ^ ^ ^287: N + 33k‘^N + 29N^ + 127: + N^) 

{2 + N){2 + k + N)* ’ 


1 

3(2 +Ar)(2 + 7: +A^)4 


8(-192 - 2667: - 1577:2 - 307:^ + 74A^ - 52k N - 209k^N 
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C552 


C553 

C554 

C555 

C556 

C557 

C558 

C559 

C560 

C562 

C563 

C564 

C565 

C566 


60A;^A^ + AOIN^ + 174:k - 66k‘^N^ + 257+ 78k + A8N^), 

8(32 + 55k + 18A;2 + 41A^ + 35A: iV + 

(2 +A^)(2 +A: +A^)4 ’ 


1 


/ ,——8(-204- 209/c-7 /c 2 + 18A;3-361A^-142/cA^ +133^2 

3(2 + iV)(2 +A: +A^)4 ^ 

36k^N - U5N^ + 123k + 102k'^N‘^ + 32N^ + 78k + 18A^^), 

—-—^^-7^16(144 + 310A; + 217A:2 + 46k^ + 374N + 677k N + 396PN 

3{2 + N){2 + k + Ny ^ 

62k^N + 384N‘^ + 554k N'^ + 257k‘^N‘^ + 24k^N‘^ + 174N^ + 175k + 54k‘^N^ 


28N^ + 12kN^), 

— -——--^16(48 + 160A: + 194A;2 + 106A;^ + 20A:^ + 104A^ + 153A; N 

O (^ ~h -/V ) i2i rC 7V J 

38k‘^N - lOk^N - 8k^N + 157+ 91k N'^ - 83k‘^N‘^ - 30k^N^ + 173N^ + 103k 


17k^N^ + 90A^^ + 39k + 16A^®), 

— -—— -^16(96 + 144A: + 34P - 4k^ + 288N + 301A; N + 45PN - 2k^N 

289N‘^ + 180A; + 5k‘^N^ + 115A^^ + 29k + 16N^), 

— -—^^-7^16(120 + 224A; + 152A:2 + 32k^ + 292N + 439A: N + 237PN 

3{2 + N){2 + k + Ny ^ 

34k^N + 237+ 244k + 79k‘^N^ + 75N^ + 35k + 8N^), 

16(10 + 17A: + 6k^ + 8N + 20kN + OPN + 2N^ + 7k N^) 

(2 + iV)(2 +A; + iV)3 ’ 


—-—--^16(80 + 263k + 197k‘^ + 42k^ + 133N + 480k N + 313k‘^N 

O ( Z ~t“ -/V ) i2i rC 7V J 

\k^N}05N‘^-^373k N'^-^192k^A^ 


__ C) 


8A^^ + 16A:A^^), 

18 ^ 32{k-N) 

-y, C561 --^^2 + k + N)’ 

2(60 + 77k + 22P + 121A^ + 115^ N + 20PN + 79N^ + 42k + lOiV^) 

(2 + iV)(2 +A: +A^)2 ’ 

2(60 + 77k + 22k^ + 121N + 115A; N + 20k^N + 79N^ + 42k + lOiV^) 

(2 + iV)(2 +A: +A^)2 ’ 

16(-A; + A^)(60 + 77k + 22P + 121A^ + llSfc N + 20PN + 79N^ + 42k + lOiV^) 

3(2 + iV)(2 +A: +A^)3 

8{-k + A^)(60 + 77k + 22^ + 121N + 115k N + 20k^N + 79N^ + 42A: + lOiV^) 

(2 +A^)(2 +A; +A^)3 ’ 

8{-k + A^)(60 + 77k + 22k^ + 121N + 115k N + 20k^N + 79N^ + 42k + lOiV^) 

3(2 +A^)(2 +A: +A^)3 ’ 
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C567 

C568 

C569 

C570 

C571 

C572 

C573 

C574 

C575 

C576 

C577 

C578 

C579 

C580 

C581 

C582 

C583 

C584 


4(60 + 77k + 22k^ + 121N + 115kN + 20k^N + 79N^ + A2k 

(2 + iV)(2 +A: +A^)2 ’ 

4(60 + 77k + 22A;2 + 121N + llSit N + 20A;2A^ + TOiV^ + 42A: N‘^ + lOiV^) 

(2 + A ^)(2 + A ; + A ^)2 ’ 

16(1 + A^)(32 + hhk + 18A;2 + 41A^ + 35A: iV + lliV^) 

(2 + iV)(2 +A; + iV)5 ’ 

16(1 + A^)(32 + hhk + 18P + 41iV + 35A;iV + llA^^) 

{2 + N){2 + k + Nf ’ 

16(1 + A:)(32 + 55A: + 18^;^ + 41A^ + 35A: + lliV^) 

(2 + A ^)(2 + A : +’ 

16(1 + A:)(32 + hhk + ISk"^ + 41A^ + 35A: iV + lliV^) 

(2 + iV)(2 +A: +A^)5 ’ 

16(24 - 128fc - 103^2 _ X3P ^ ^2N - 43A; iV - 2?,k‘^N + 98iV2 + 27k + 26N^) 

3(2 + iV)(2 +A: + iV)4 ^ 

16(32 + 55k + 18P + 41Ar + 35A; iV + llA^^) 

(2 + iV)(2 +A: +A^)4 ’ 

16(2 + 2k + k‘^ + 2N + N^){32 + 55k + ISk"^ + AIN + 35k N + lliV^) 

(2 +A^)(2 +A: +A^)6 ’ 

—-—--^16(216 + 436A; + 230A:2 + 36k^ + 392N + 473A: N + lUk'^N 

O ( Z i V ) i2i rv 7V J 

209A^^ + 117A;iV2 + 35iV^), 

16(32 + 55k + 18P + 41iV + 35A; iV + llA^^) 

(2 + iV)(2 +A: +’ 

16(1 + A^)(32 + 55k + 18P + 41iV + 35A;iV + llA^^) 

(2 +A^)(2 +A; +A^)5 ’ 

32(1 + A;)(l + A^)(32 + 55k + 18P + 41iV + 35A; + llA^^) 

(2 +Ar)(2 +A: +A^)6 ’ 

16(1 + A:)(32 + 55k + ISk"^ + AIN + 35k N + llA^^) 

(2 +Ar)(2 +A: +A^)5 ’ 

---7^16(120 + 44A: - 79k^ - 34P + 472A^ + 307/c N - A2k‘^N 

3{2 + N){2 + k + Ny ^ 

26k^N + 600A^^ + 352k N^ + 13k‘^N^ + 312A^^ + 113fc N^ + 56A^^'), 


8(-36 - 125A: - 46^:^ _ _ qij. ^ + Ak^N + 35Ar2 ^ 12 k N^ + MA^^) 

3(2 +A^)(2 +A; +A^)4 ’ 

—-——--^16(60 + 15A; - lAk"^ - Ak^ + 147Ar + lOOA: N + 57k^N 

O ( Z ~1~ i V ) i2i rC 7V ] 

IGk^N + 136A^2 + 93k N'^ + 35k‘^N^ + 52N^ + 20A; N^ + 7N ^), 

16(-28 - 55k - 18A;2 - 31A^ - 35k N - 3N^ + 2N^) 

(2 +A^)(2 +A; +A^)4 ’ 
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C585 


C586 

C587 

C588 

C589 

C590 

C591 

C592 

C593 

C594 

C595 

C596 

C597 

C598 

C599 

ceoo 

ceoi 

C602 


16(72 + 61A: + 14P + 83N + 33k N + 25N^) 

3{2 +k + N)^ ’ 

8(16 + 21A: + 6P + 19A^ + uk N + 5N‘^) 

(2 +A^)(2 +A; +A^)3 ’ 

8(92 + 125A: + 38P ^ ^ X34^ ^ ^ 34PA^ + 122A^2 ^ ^2 ^ 25N^) 

(2 + iV)(2 +A; + iV)4 ’ 

16(12 - 56k - 67k‘^ - 18k^ + 86N + ilk N - 5k‘^N + 98iV2 + 51A; iV^ + 26N^) 

3(2 + iV)(2 +A: + iV)4 ’ 

16(324 + 337k + A7k‘^ - I8k^ + 617A^ + 494A; N + 6lPiV + 395A^2 ^ ^2 ^ gg^ys^ 

3(2 + iV)(2 +A: + 

8(1 + iV)(32 + 55k + 18A;2 + 41A^ + 35A: + lliV^) 

(2 +A^)(2 +A; + iV)5 ’ 

8(1 + iV)(32 + 55k + 18A;2 + 41A^ + 35A: + llA^^) 

(2 +A^)(2 +A; +Ar)5 ’ 

16(1 + A^)(32 + 55k + 18P + 41Ar + 35A; A^ + llA^^^ 

(2 +A^)(2 +A; +A^)5 ’ 

8(1 + k){32 + 55k + 18P + 41A^ + 35A; A^ + llA^^^ 

(2 +A^)(2 +A; +Ar)5 ’ 

16(1 + k){32 + 55k + ISk"^ + 41A^ + 35A: A^ + llA^^) 

(2 +Ar)(2 +A: +A^)5 ’ 

8(1 + k){32 + 55k + 18P + 41Ar + 35A; A^ + llA^^^ 

(2 +A^)(2 +A; +Ar)5 ’ 

32(-4 - 28k - 25k^ - 6k^ + 18Ar + 5A: A^ - 3k‘^N + 28N‘^ + 15k N‘^ + 8N^) 

{2 + N){2 + k + NY ’ 

8(32 + 48A: + 29k‘^ + 6P + 64Ar + 59A; A^ + 17PAr + 40A^2 ^ ^7^ ^2 ^ gjyS) 

(2 +Ar)(2 +A: +A^)4 ’ 

— -^-7t8(168 + 510A: + 415A;2 + 98A:=^ + 558N + 1216k N + 723k‘^N 

3{2 + N){2 + k + Nf ^ 

112k^N + 565A^2 + 822k + 266PN^ + 217N^ + 158k + 28N^), 

— -^-7^8(240 + 180A: - 127^^ - 152k^ - 36k^ + 660N + 716k N 

3{2 + N){2 + k + Ny ^ 

189k‘^N - lOk^N + 683A^2 + 654fc A^^ + 154A:^Ar2 + 293A^^ + 160A: A^^ + 44A^^), 

16(4 + lOA: + 17A;2 + 6k^ + 32N + 52k N + 23k‘^N + 35A^2 ^ 28k + 9N^) 

(2 +Ar)(2 +A: +A^)4 ’ 

16(-A: + A^)(32 + 55k + 18P + 41A^ + 35A: A^ + llA^^) 

{2 + N){2 + k + Nf ’ 

8(32 + 55k + 18A;2 + 41Ar + 35A; A^ + llA^^^ 

(2 +Ar)(2 +A: +A^)4 ’ 
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C603 


C604 

C605 

C606 

C607 

C608 

C609 

C610 

Ceil 

C612 

C613 

C614 

C615 

Ceie 

Cei? 

C618 

C619 

C620 

C621 


8(32 + 55A: + 18k^ + AIN + 35k N + IIN^) 

{2 + N){2 + k + N)^ ’ 

16(32 + 55k + 18P + 41iV + 35A: 

(2 + iV)(2 +A; + iV)4 ’ 

8(32 + 55k + 18A;2 + 41iV + 35A; iV + 

(2 + iV)(2 +A: +’ 

16(32 + 55k + 18P + 41iV + 35A; iV + llA^^) 

(2 + iV)(2 +A: +A^)4 ’ 

8(32 + 55k + 18A;2 + 41iV + 35A; iV + llA^^^ 

(2 + iV)(2 +A: +’ 

16(32 + 55k + 18P + 41iV + 35A; iV + llA^^^ 

(2 + iV)(2 +A: +A^)3 ’ 

16(32 + 55k + 18P + 41iV + 35A: + llA^^) 

{2 + N){2 + k + N)^ ’ 

16(20 + 15A: - llP - 6k^ + 51A^ + 43A; A^ + k^N + 40A^2 ^ 22k + 9N^) 

(2 +A^)(2 +A; +Ar)4 ’ 

16(8 + 17k + 6P + llA^ + iiA: A^ + 3N‘^) 

(2 +A^)(2 +A; +A^)3 ’ 

32(10 - 2P + 25N + 17kN + 5k^N + 21A^2 ^ ^2 ^ 5^3^ 

{2 + N){2 + k + NY ’ 

16(32 + 55k + 18P + 41Ar + 35A: A^ + llA^^) 

{2 + N){2 + k + NY ’ 

16(-A: + A^)(32 + 55k + 18P + 41A^ + 35A: A^ + llA^^) 

{2 + N){2 + k + Nf ’ 

16(32 + 55k + 18P + 41Ar + 35A; A^ + llA^^^ 

(2 +Ar)(2 +A: +A^)4 ’ 

16(-fc + A^)(32 + 55k + 18P + 41Ar + 35A; A^ + llA^^^ 

(2 +Ar)(2 +A: +A^)5 ’ 

—- ^ -—16(248 + 478A: + 282k‘^ + 39k^ - 6k^ + 550A^ + 820A; N 

{2 A~ J5I )y2 k J5I) 

357k‘^N + 35k^N + 430A^^ + 439A; + 197 k‘^N‘^ + 137A^=^ + 69 A; + 15 A^^), 

16(-A: + A^)(32 + 55k + 18A:2 + 41A^ + 35A: A^ + llA^^) 

{2 + N){2 + k + NY ’ 

32(20 + 15A: - llA;^ - OA;^ + 51A^ + 43A; A^ + k‘^N + 40A^2 ^ 22k + 9N^) 

{2 + N){2 + k + N)^ ’ 

32(32 + 55k + 18k^ + AIN + 35k N + IIN^) 

{2 + N){2 + k + N)^ ’ 

16(36 + 36k - 5k^ - 6k^ + 5AN + 22k N - llk'^N + 23N^ + 3N^) 

(2 + A ^)(2 + A : + A ^)4 ’ 
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C622 


C623 

C624 

C626 

C627 

C628 

C629 

C630 

C631 

C632 

C633 

C634 

C635 

C636 

C637 

C638 

C639 

C640 


16(60 + 28A: - 13P - + 122A^ + 78A: + 9k‘^N + S7N'^ + 40A: 

(2 + iV)(2 +A: + iV)4 ’ 

16(8 + 17A: + 6P + llA^ + nk N + 3N‘^) 

(2 +A^)(2 +A; +A^)3 ’ 

8(20 + 21A: + 6P + 25A^ + 13A:A^ + 7A^2) ^ g4 

(2 +A^)(2 +A; +A^)3 ’ “ (2 +A: + iV)2’ 

32(10 + 23A: + 8k^ + 18iV + 20A; iV + PN + 8N^ + 3k + N^) 

(2 + iV)(2 +A; + iV)4 ’ 

32(1 + N){-33k - 42A;2 - 12k^ + 17iV - 12A; iV - 17PN + 22N^ + 7k N'^ + QN^) 

(2 + iV)(2 +A: +A^)3 

1 

— -—-;-—16(120 - IlOA; - 232k‘^ - 72k^ + 410A^ - 31A; - 251A;2A^ 

3(2 +Ar)(2 +A: +A^)4 ^ 

bAk^N + 503A^2 + 120A: - 57k‘^N^ + 2Q3N^ + 63k + A8N^), 

4(180 + 127k + bOk^ + 3A7N + 189k N + b2k^N + 229N‘^ + 7Ak + A8N^) 

3(2 +A^)(2 +A; +A^)3 ’ 

16(32 + bbk + 18P + 41Ar + 35A; A^ + llA^^^ 

(2 +Ar)(2 +A: +A^)4 ’ 

16(-36 - b2k - 16A;2 - 14A^ + 5A; A^ + lOPA^ + 23N^ + 23k + OA^^) 

3(2 +Ar)(2 +A: +Ar)3 ’ 

16(32 + bbk + 18P + 41Ar + 35A; A^ + llA^^^ 

(2 +Ar)(2 +A: +A^)4 ’ 

16(32 + bbk + 18P + 41Ar + 35A: A^ + llA^^) 

{2 + N){2 + k + N)^ ’ 

1 

— -——— -^4(312 + 566A: + 327k^ + b8k^ + 670A^ + 1140A: N + b99k‘^N 

O (^ ~h -/V ) i2i rC 7V J 

92k^N + b37N‘^ + 714A: + 226k‘^N‘^ + 177 A^^ + 130A: + 20A^^), 

— -—--^16(360 + 760A; + 529A:^ + 157A:^ + 18A;^ + 788N + 1265A; N 

O (^ ~h -/V ) i2i rC 7V J 

696k^N + 9bk^N + 594Ar2 ^ ^2 ^ 155^2^2 ^ ^74^3 ^ gg^ ^3 ^ gg^4^^ 

8(1 + A;)(32 + bbk + 18P + 41A^ + 35A: A^ + llA^^) 

(2 +A^)(2 +A: +A^)3 ’ 

8(3 + A; + 2A^)(32 + bbk + 18P + 41Ar + 35A; A^ + llA^^^ 

{2 + N){2 + k + N)^ ’ 

16(1 + A:)(32 + bbk + 18A;2 + 41A^ + 35A: A^ + llA^^) 

(2 +Ar)(2 +A: +A^)5 ’ 

8(1 + A^)(32 + bbk + 18P + 41Ar + 35A: A^ + llA^^) 

{2 + N){2 + k + N)^ ’ 

16(1 + A^)(32 + bbk + 18P + 41Ar + 35A; A^ + llA^^^ 

(2 +A^)(2 +A; +A^)5 ’ 
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C641 


C642 

C643 

C644 

C645 

C646 

C647 

C648 

C649 


16(1 + A:)(l + A^)(32 + 55A: + 18P + 41iV + 35A; + llA^^) 

(2 + iV)(2 +A: +A^)6 ’ 

8(3 + 2k + N){32 + 55k + ISk"^ + AIN + 35k N + llA^^) 

(2 + iV)(2 +A: +A^)5 ’ 

8(84 + 128A: + AOk"^ + 178N + 199k N + 38k^N + 121 A ^2 ^ 75 ^ ^2 ^ 25N^) 

3(2 + iV)(2 +A; + iV)4 ’ 

~75 -^ + 221A:^A^ 

(2 -|- iV j (2 -|- fc -|- iV j 

38k^N + 280N‘^ + 35Ak N'^ + l9lk‘^N‘^ + 113iV3 + 7Ak + 15N^), 

16(1 + k){32 + 55k + 18^;^ + 41A^ + 35A: iV + lliV^) 

(2 + iV)(2 +A: +A^)5 ’ 

16(2 + 2/c + P + 2iV + iV2)(32 + 55A; + 18^;^ + 41A^ + 35A: + llA^^) 

(2 +A^)(2 +A: +A^)6 ’ 

16(1 + A^)(32 + 55k + 18P + 41Ar + 35A; A^ + llA^^^ 

(2 +A ^)(2 +A; +A^)5 ’ 

16(1 + k){l + N){32 + 55k + 18P + 41Ar + 35A; A^ + llA^^) 

(2 +Ar)(2 +A: +A^)6 ’ 

-^- 77 -^- 77 ^ 16(12 - 229k - 5A9k‘^ - 378k^ - 80k^ + 235N - 239k N 

3{2 +N){2 + k +Ny ^ 

89Ak'^N - 520k^N - 7Qk^N + SOOA^^ + 93k - A17k‘^N^ - 158k^N^ + 399N^ 


C650 

C651 

C652 

C653 

C654 

C655 

C656 


+ 151A: - A8PN^ + 13AN^ + 32k + 16A^®), 

= — T. -+ 1090^ + 1663A: N 

o (z H" 7V ] iJi rC 7V J 

+ 735 PN + 76k^N + 912A^2 ^ 952^^ + 220PN^ + 339N^ + 185k + 47N ^), 

8(204 + 394A; + 257k‘^ + 5Ak^ + 308Ar + 395k N + 133A:2Ar + 140A^2 ^ §7^ ^2 ^ 20A^3) 

3(2 +A^)(2 +A: +A^)4 

16(1 + A^)(32 + 55k + 18P + 41Ar + 35A; A^ + llA^^^ 

(2 +A ^)(2 +A; +A^)5 ’ 

16(1 + k){32 + 55k + 18k‘^ + AIN + 35k N + IIN^) 

(2 +Ar )(2 +A: +A^)5 ’ 

= —-^-7^16(120 + 172A; + 49^;^ - 2k^ + 3AAN + 371A: N + 54A;2a^ 

3(2 +Ar)(2 +A: +A^)5 ^ 

- lOA;^A^ + 408A^^ + 320A: N'^ + 29k^N‘^ + 216A^^ + 97k N^ + 40A^^), 

= --—^—-rT8(-88 - 172k - 102k^ - 33k^ - 6k^ - 136A^ - 174fc N - A6k^N 

- 7k^N - 5QN‘^ - 17k N^ + lAk'^N^ + 4A^=^ + 15A: N^ + AN^), 

= -7777^—^-7777l6(-192 - 862k - 122Ak^ - 693P - 134/c^ - 98N - 88Ak N 

3{2 + N){2 + k + Ny ^ 

- 1281k^N - 607k^N - 76k^N + 380A^2 + 201fc N^ - 183k^N^ - 98k^N‘^ + 429A^^ 
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C657 

C658 

C659 

C660 

C661 

C662 

C663 

C664 

C665 

C666 

C667 

C668 

C669 

C670 

C671 

C672 


391k + 78k‘^N^ + 149+ 80A: + 16A^®), 

-^^-^4(-2112 - 4568/c - 3106k‘^ - 681k^ - 6k^ - 47UN 

3{2 + N){2 + k + N)^ ^ 

8340k N - 3831k^N - lllk^N + 132k^N - 3818A^2 - 5383k - 1553k‘^N^ 

OOk^N^ - 1145A^^ - 1329A :- 2l0k‘^N^ + 23A^^ - 54A: + 48A^®), 

—- ^ -^16(-120 - 220k - I48k^ - 32P - 202A^ - 209k N - ll3k^N 

\2 -\~ 7y )\2 -\~ k -\~ 7y ) 

lOk^N - 79N^ - 50k N'^ - llk'^N^ + 13N^ + 13A; + 8N ^), 

24(16 + 21A: + Ok"^ + 19A^ + 13A: A^ + SA^^) 

(2 +A^)(2 +A; +A^)2 ’ 

-^^-7777l6(-24 - 70k - 80k^ - 24k^ + lOA^ - S3k N - 127k‘^N 

3{2 + N){2 + k + Ny ^ 

30k^N + 115N‘^ + 30k - 33k^N‘^ + 103A^^ + 39k + 24A^^), 

8(-12 + 31A; + 18P -N + 23kN + N^) 

3(2 +Ar)(2 +A: +A^)3 ’ 

8(-32 + lOA: + 5lP + 18A:3 + 6A^ + lOOA; N + 57k‘^N + 41A^2 ^ ^2 ^ ^3^3) 

(2 +A^)(2 +A; +Ar)4 ’ 

32(32 + 55k + 18P + 41Ar + 35A: A^ + llA^^) 

{2 + N){2 + k + N)^ ’ 

16(-A: + A^)(32 + 55k + 18P + 41A^ + 35A: A^ + llA^^) 

{2 + N){2 + k + N)^ ’ 

32(32 + 55k + 18P + 41Ar + 35A; A^ + llA^^^ 

(2 +Ar)(2 +A: +A^)4 ’ 

16(-A: + A^)(32 + 55k + 18P + 41Ar + 35A; A^ + llA^^^ 

(2 +Ar)(2 +A: +A^)5 ’ 

16(124 + 219A: + lOOA;^ + 12A:3 + 235A^ + 205k N + 58k^N + 139A^2 ^ 73^ ^2 ^ 20N^) 

(2 +A^)(2 +A; +A^)4 ' 

16(32 + 55k + 18P + 41Ar + 35A; A^ + llA^^^ 

(2 +Ar)(2 +A: +A^)4 ’ 

16(32 + 55k + 18P + 41Ar + 35A: A^ + llA^^) 

{2 + N){2 + k + N)* ’ 

16(132 + 181A: + 54A;2 + 161Ar + 113A: N + 43N^) 

3(2 +Ar)(2 +A: +A^)3 ’ 

16(1 + A:)(l + Ar)(32 + 55k + 18P + 41A^ + 35A: A^ + llA^^) 

{2 + N){2 + k + N)^ ’ 

-- ^ -^16(128 + 270k + 233k^ + lOlA;^ + 18A:^ + 300A^ + 452A; N 

(2 + iV j (2 + fc + iV j 

220k‘^N + 43PA^ + 275N^ + 205k + 53k^N^ + 118A^3 + 59k + 19A^^), 
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C673 


C674 

C675 

C676 

C677 

C678 

C679 

C680 

C681 

C682 

C683 

C684 

C685 

C686 

C687 

C688 


16(32 + 55A: + 18P + 41iV + 35A: 

{2 + N){2 + k + N)^ ’ 

8(108 + 173A; + 54A;2 + 133iV + 109A: N + 35iV2) 

3(2 + iV)(2 +A: +A^)3 ’ 

16(252 + 323k + 90k‘^ + 295iV + 199A: N + 77 N^) 

3(2 + iV)(2 +A: +A^)3 ’ 

-7 - ^ , -^16(-32 - 81A; - QQk"^ - 16k^ - 47N - 117k N- 83k^N 

{2 + N){2 + k + N)^ ^ 

Uk^N - 9A^2 - 41 A; - 23k‘^N‘^ + 12N^ + k + AN^), 

16(20 + 21A: + 6k^ + 25N + 13k N + 7N‘^) 

(2 +A ^)(2 +A; +A^)3 ’ 

8(-32 + 42A; + 93^ + OOA:^ - 26iV + 96A; iV + 7lPiV + 3N^ + 40A; + 3N^) 

(2 +A ^)(2 +A; +’ 
16(-4 - 36A: - 29P - Qk^ + 26iV + 14A: + k'^N + OOA^^ + 24A: + llA^S) 

{2 + N){2 + k + NY ’ 

— -—^^-77t?8(432 + 731A: + 37%k^ + 60A:^ + 961A^ + 1297A: N + 327k‘^N 

3{2 + N){2 + k + Nf ^ 

mk^N + 745A^2 + 717A: N'^ + 171A:^A^2 + 232N^ + 117A: + 24A^^), 

8(32 + hhk + 18A;2 + 41A^ + 35A: A^ + llA^^) 

(2 +A^)(2 +A: +A^)4 ’ 

8(32 + hhk + 18A;2 + 41Ar + 35A; A^ + llA^^^ 

(2 +Ar)(2 +A: +A^)4 ’ 

8(48 + 9Qk + 32A;2 + 168A^ + 191A; N + 34A;2A^ + 137A^2 ^ 79^ ^2 ^ 37^3^ 

3(2 +Ar)(2 +A; +Ar)3 ’ 

— - —— --^8(-72 + 266A; + 375/c^ + 106A:^ + 106A^ + 832k N + 644A:2A^ 

98k^N + 345A^2 + 756A: N'^ + 2Q5k‘^N^ + 23AN^ + 292k + 47A^^), 

— -—^^--16(-120 - 454/c - AA7k‘^ - 299k^ - 36k^ - 158A^ - 421A: A^ 

3(2 +Ar)(2 +A: +A^)5 ^ 

2347:^A^ - 52k^N + 40A^^ + 40A; + 33k‘^N^ + 94A^^ + 67k + 24A^^), 

-- ^ -^32(26 + 23k + 6A;2 + 82N + 32k N - 7k‘^N - 6k^N + OlA^^ 

(2 + iV j (2 + fc + iV j 

43A; - 3k'^N^ + 45A^=^ + 14A; + 8N*), 

16{-k + A^)(32 + 33k + 18P + 41A^ + 35A: A^ + llA^^) 

{2 + N){2 + k + N)^ ’ 

“^75-^777^7—7-777? ^ + 204A;2A^ 

o (z “h 7V ] i2i rC 7V J 

39k^N + 376A^2 + 266A: + 73k‘^N^ + 160A^^ + 63k + 26A^^), 
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C689 


C690 

C691 

C692 

C693 

C694 

C695 

C696 

C697 

C698 

C699 

C700 

C701 

C702 

C703 

C704 


-^-7777-;-^16(-276 - 746/c - SSl/c^ - I22k^ - A12N - 1099A;iV 

- l^Qk^N - 72N^ - 39Ak - 175k‘^N^ + 120A^^ + 7kN^ + 40iV^), 

-KF77T—7-+ 2398A:2 + lOSSA;^ + 174A;^ + 1380A^ 

4894A; N + 4197A:2A^ + 1339A;^A^ + 132A;^A^ + 1744A^2 ^ 3999^ ^2 ^ 2l7lk‘^N‘^ 


^hAk^N"^ + 1075iV3 + 1379A: + 32Ak‘^N^ + 349iV^ + 186A: + 48A^®), 

16(140 + 165A: + 33A;2 - Qk^ + 249iV + 191A: N + 17A;2A^ + 144A^2 ^ 55^ ^2 ^ 27N^) 

(2 +A^)(2 +A; + iV)3 


--—^^-777716(24 - 161A: - 2hAk‘^ - 8OP + 39N - 325k N - 390k‘^N 

{2 + N){2 + k + NY ^ 

Qk^N + 129- 196A: - lA2k‘^N^ + 78N^ - 32k + 16iV^), 

-7777^—^-777716(48 - 137k - 2A0k‘^ - 76k^ + 245iV - 103A;iV - 274A:2iV 

3(2 +A^)(2 +A: +A^)4 ^ 

Qk^N + 337A^2 + 28k N'^ - 80k‘^N‘^ + 178+ 2Qk + 32iV^), 

6(-12 - 24A: + 5P + 6A;3 - 6iV - 4A: + llk^N + 7N‘^ + Qk + 3N^) 

(2 +A ^)(2 +A: +A^)4 ’ 

6(124 + 141A: + 25P - 6k^ + 217A^ + 163A; N + 13PA^ + 124A^2 ^ 43^ ^2 ^ 23A^3^ 

(2 +A^)(2 +A; +A^)4 ' 

.(32 + 55k + 18A;2 + 41Ar + 35A; A^ + llA^^^ 

r2 + ArV2 + A; + A^^4 ’ 


—---^-774(-360 - 31Ak + 83k^ + 66k^ - 27AN + 352k N + 599k^N 

3{2 + N){2 + k + Ny ^ 

132k^N + 441 A ^2 ^ 934 ^ pf2 ^ 374 PJY 2 ^ 477^3 ^ 354 ^ jy3 ^ ii2A^^), 

-^^^-774(864 + 1008A; + 353A;2 + 30A:=^ + 2088Ar + 2060A; N + 769k^N 

3{2 +N){2 + k +Ny ^ 

132k^N + 1751 A^2 + 1156A; + 2A6PN^ + 541 A^=^ + 138A: + 48A^^), 

8(228 + 375k + I 6 IP + 18k^ + 483Ar + 530A: N + 115k‘^N + 317A^2 ^ 737 ^ pj2 ^ g47Y3) 

3(2 +Ar)(2 +A: +A^)3 
8(-12 + 31A: + 18P - AT + 23A: A^ + N^) 

3(2 +Ar)(2 +A: +A^)3 ’ 

8{3k + 2 P + 13Ar + 15A: A^ + A^N + 15Ar2 + 8 A: A^^ + 4A^3) 

{2 + N){2 + k + N)^ ’ 

8(32 + 55k + 18A;2 + 41A^ + 35A: A^ + llA^^) 

(2 +A ^)(2 +A: +A^)4 ’ 

8(108 + 173k + 54/c2 + 133A^ + 109/c N + 35 A^ 2 ) 

3(2 +A^)(2 +A: +A^)3 ’ 

8(64 + 139A: + 89P + 18k^ + lOlA^ + 151A: N + 49A;2A^ + 48A^2 ^ 33 ^ j\^2 ^ 

(2 +A ^)(2 +A; +A^)4 ’ 
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C705 


C706 

C707 

C708 

C709 

C710 

C711 

C712 

C713 

C714 

C715 

C716 

C717 

C718 

C719 

C720 


+ 


8(108 + 171A; + 58^;^ + 195A^ + 1777: N + 20k^N + lOlN^ + 42k + lOiV^) 

3(2 +A^)(2 + 7; +A^)3 ’ 

8(-132 - 277k - 180k^ - 36k^ - 53N - 93k N - 42eN + 81A^2 ^ 52 ^ ^2 ^ 32jY3) 

3(2 + iV)(2 +7 +A^)3 
16(27 + 37k + lOP + 29N + 21k N + 8N^) 

3(2 + 7 +A^)3 ’ 

—-——— -^16(72 + 1167 + 957^ + 267^ + 232N + 3137 N + 16272iV 

O ( Z i V ) i2i rC 7V ] 

22k^N + 300A^^ + 3047 N'^ + 79k‘^N‘^ + 168iV^ + 957 + 32A^^), 

8(36 + 527 + 1672 + 70iV + 757 iV + UPN + 45iV2 + 277 + 9A^3) 

(2 + iV)(2 + 7 + iV)4 ’ 


-7-7777-^-77778(-152 - 2767 - 13872 - 207^ - 256A^ - 362k N - 123k^N 

{2 + N){2 + k + NY ^ 

lOk^N - 120A^2 _ iiQj^ j^2 _ 15^2^2 ^ jys ^ ^3 ^ 7^4^^ 

-^-7777^—^-^16(-168 - 4407 - 34472 - 807^ - 244A^ - 5177 - 267k‘^N 

3{2 + N){2 + k + N)^ ^ 

22k^N - 87- 1727 - 49k‘^N‘^ + 3N^ - 177 + 4A^^), 

8(4 - 67 - 1772 - 67^ + 16A^ + 97 - bk'^N + 16Ar2 + 97 Ar2 + 4Ar3) 

(2 +A^)(2 + 7 +Ar)4 ’ 

“7- M\( ^ ^ 

(2 + iV j (2 + 7 + iV j 

27672AT + 317=^AT + 234Ar2 + 2217 + 5072A^2 ^ 54^3 ^ 257 A^^ + 4Ar^), 

16(32 + 557 + 1872 + 41Ar + 357 A^ + llA^^^ 

(2 +Ar)(2 + 7 +A^)4 ’ 

16(32 + 557 + 1872 + 41Ar + 357 A^ + llA^^) 

{2 + N){2 + k + N)^ ’ 

64(16 + 217 + 672 + 19A^ + 137 A^ + 5A^2) 

(2 +A^)(2 + 7 +A^)3 ’ 

16(64 + 677 + 1872 + 109A^ + 797 A^ + 1272A^ + 63A^2 ^ 247 + 12A^3) 

(2 +A^)(2 + 7 +A^)4 ’ 

—-^-rTl6(-48 - 2607 - 26872 - 727^ - 4A^ - 2197 A^ - 17772A^ 

3(2 +Ar)(2 + 7 +A^)3 ^ 

1873A^ + 79- 167 - 23k‘^N^ + 49Ar3 + 977+2 + g^4^^ 

16(1 + 7) (48 + 1487 + 5672 ^ ggjy ^ ^ ^ ^ ^ 35^ pj2 _ ^3) 

3(2 +Ar)(2 + 7 +A^)3 ’ 


—^-^7T7-;-^16(-288 - 4507 - 20672 - 287^ - 282N 

3{2 + N){2 + k + N)^ ^ 

[77k^N + 707^A^ + 91A^2 ^ 49 g^ js^2 ^ ^ 59 ^ 7+2 + 163A^^ 


1197 A^ 

-U ^9Qh A+ 


+ 12672Ar3 + 40Ar^ + 487Ar^), 
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C721 

C722 

C723 

C724 

C725 

C726 

C727 

C728 

C729 

C730 

C731 

C732 

C733 

C734 

C735 

C736 

C737 


64(1 + k){9 + 5k+ lOiV + 3kN + 3N^) 

3{2 +k + N)^ ’ 

-^^-^8(-48 - 208/c - 220k‘^ - 103k^ - 18k^ - 200A^ - 472A; 

3(2 +A^)(2 +A: +A^)4 ^ 

322k'^N - 77k^N - 12AN^ - 195k - 76k'^N^ + 20N^ + llA: + IQN^), 

8(32 + 55k + 18A;2 + 41A^ + 35A: iV + 

(2 +A ^)(2 +A: +’ 

16(-A; + A^)(32 + 55k + 18P + 41iV + 35A;iV + 

(2 + iV)(2 +A: +A^)5 ’ 

16(-/c + A^)(32 + 55k + 18P + 41A^ + 35A: + llA^^) 

{2 + N){2 + k + N)^ ’ 

32(-78 - 169A: - _ 74^ _ ^04^ ^ + jv2 + 3^ ^2 ^ 7jy3^ 

3(2 +Ar)(2 +A: +A^)4 ’ 

1 

— -——— -^32(78 + 203A: + 146^^ + 32k^ + 118A^ + 220k N + 75k^N 

O ( Z ~1~ i V ) i2i rC 7V J 

2k^N + 81A^2 + 97k N'^ + 7k^N^ + 39A^^ + 20k + 8N^), 

8(144 + 252k + 88A;2 + 204A^ + 2llk N + 20k‘^N + 85N^ + 35k + llA^^) 

3(2 +A^)(2 +A; +Ar)4 ’ 

— -——--^8(528 + 1176A; + 868k‘^ + 200A:^ + 1056Ar + 1840A; N + 957k‘^N 

O ( Z i V ) i2i rC 7V J 

118A:^A^ + 820A^2 + 1014A: N'^ + 287k^N‘^ + 301A^^ + 200A; + 43A^^), 

16(1 + A^)(32 + 55k + 18P + 41Ar + 35A; A^ + llA^^^ 

(2 +A^)(2 +A; +A^)5 ’ 

16(1 + k){32 + 55k + 18^;^ + 41A^ + 35A: A^ + llA^^) 

(2 +Ar)(2 +A: +A^)5 ’ 

32(27 + 50k + 20P + 46Ar + 40A: A^ + ISA^^) 

3(2 +A: +Ar)4 ’ 

8(228 + 318A; + 139P + 18k^ + 444A^ + 421A: N + 95k‘^N + 280A^2 ^ 337^ ^2 ^ 

3(2 +A^)(2 +A: +A^)4 

32(36 + 116A: + 87P + 18A:3 + 70Ar + 135A: N + 51A;2A^ + 42Ar2 + 37k + 8N^) 

3(2 +A^)(2 +A; +A^)4 ’ 

~ (2 + iV)(2Vfc + iV)6 ^^^^ + A:)(l + N){00 + 77k + 22^ + 121iV + 115A;iV + 20eN 

79N^ + A2kN^ + 16Ar3), 

3(2 + iV)(2VA; + iV)5 ^^^^^ + ^ 

450A:2Ar + 109A;^A^ + 772N^ + 687A: + 194A;2a^ 2 + 304Ar3 ^ 737^ 7^3 ^ 4oiv4)^ 

8(56 + 138A: + 65P + Ok^ + 194A^ + 254A; N + 59k‘^N + 161Ar2 + 102A; + 37 N^) 

(2 +A^)(2 +A: +A^)3 ’ 
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C738 


C739 

C740 

C741 

C742 

C743 

C744 

C745 

C746 

C747 


8(-64 - 58k + 27k‘^ + 18k^ - 70N - 12k N + 33k^N - 15N^ + 12k + N^) 

{2 + N){2 + k + N)* ’ 

8(64 + 61k + Uk‘^ + 83N + A9k N + Ak^N + 33 A ^2 ^ gj. ^ 4 ^ 3 ^ 

{2 + N){2 + k + N)^ ’ 

8(32 + 55k + 18A;2 + 41A^ + 35A: iV + 

{2 + N){2 + k + N)* ’ 

8(20 + 21A: + 6P + 25A^ + 13A: 

(2 + A ^)(2 + A ; + A ^)3 ’ 

8(64 + 162/c + 73k^ + 6 P + 94iV + 148A; N + 27k‘^N + 35N^ + 28k + 3N^) 

(2 + iV)(2 +A: +’ 
8(120 + 183A; + 71k‘^ + 6k^ + 261A^ + 279k N + 59k‘^N + 178A^2 ^ iQ2k + 37N^) 

(2 + iV)(2 +A; + iV)4 

= —-^-778(-192 - lOA; + 49P + 6k^ - 182N + 16k N - 127PN 

3{2 + N){2 + k + Ny ^ 

- 60k^N + 127A^2 + 1267: - 66k‘^N^ + 187 + 78k + A8N^), 

16{32 + 55k + 18k‘^ + AIN + 35k N + IIN^) 

(2 + iV)(2 + 7; + iV)4 ’ 

=-^- 77 -^-774(-792 - 5027: + A67k‘^ + 398k^ + 72k^ - 1598iV - 832k N 

+ 407A:2iV + 1847;3Ar _ ggiiv^ - 2347: + 13Ak‘^N^ - 151 + 62k + 16iV^), 

=-^^^-7t 16(336 + 7907: + 5627:^ + 1247:^ + 950iV + 20217: N 

+ 12337:2AT + 2187:^A^ + 999 A ^2 ^ ^ 350 ^ + 875PN^ + 96k^N^ + A59N^ + 697k 


+ 

C 748 = 
+ 

C749 = 

C750 = 
+ 


1987:2Ar3 + 76Ar^ + 847:Ar^), 

—7- ^ + 2857:2 A^ 

o (z “h 7V ) iJi rC 7V J 

167:^A^ + 211A^2 ^ igQj^ ^2 ^ g2k^^2 ^ ^ 32^ ^3 ^ 

16(5 + 157: + 67:2 _|_ gjsj- _|_ 

(2 + 7: + Nf ’ 

“^75-77775- 1 -7771^*^®^'^ + + 10037:2 + 2027:^ + 1512Ar + 3068k N 

o (z “h 7V ) iJi rC 7V J 

16597:2A^ + 252k^N + 1489A^2 ^ 23847: N'^ + 938k^N‘^ + 80k^N^ + 675N^ + 7547: 


+ 


C751 — 


C753 — 


1687:2 AT^ + 112A^^ + 647: A^^), 

36 _ 32(7: - N) 

~~5' “ 15(2 + 7 +AT)’ 

4(60 + 77k + 2272 + 121 A^ + 1157 N + 2072 A^ + 79N^ + 427 + lOA^^) 

(2 +Ar)(2 + 7 +A^)2 
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C754 


C755 

C756 

C757 

C758 

C759 

C760 

C761 

C762 

C763 

C764 

C765 

C766 

C767 

C768 

C769 

C770 

C771 


4(60 + 77k + 22^ + 121N + 115k N + 20eN + 79N^ + 42k + 16N^) 

(2 + iV)(2 +A: +A^)2 ’ 

32(-/c + A^)(60 + 77k + 22P + 121iV + 115A: N + 20PiV + 79N^ + 42k 

3{2 + N){2 + k + N)^ ’ 

32{-k + N) (60 + 77k + 22P + 121A^ + 115A; iV + 20PiV + 79N^ + 42A; + 16N^) 

3(2 + iV)(2 +A: +A^)3 

8(60 + 77k + 22k^ + 121N + 115k N + 20k^N + 79N^ + 42k + lOiV^) 

(2 + iV)(2 +A: +A^)2 ’ 

8(60 + 77k + 22k‘^ + 121N + 115kN + 20k‘^N + 79N^ + 42k + lOiV^) 

(2 + iV)(2 +A: +A^)2 ’ 

32(32 + 55k + 18P + 41iV + 35A: 

{2 + N){2 + k + N)^ ’ 

-^^^-^16(1080 + 2106A: + 1578A:2 + 547A:=^ + 74A;^ + 2898N 

9{2 +N){2 + k +Nf ^ 

4386k N + 2337k^N + 499A:^iV + 28k*N + 3036iV2 + 3315A: + 1083A:2iV2 

lOOk^N^ + 1577iV3 + 1099A: + 156k‘^N^ + 413N* + 140A: N* + 44A^®), 

—-—--^16(624 + 1480A: + 1169A:^ + 390A;^ + 48A:^ + 1280A^ + 2068A; N 

O ( Z ~1~ i V ) i2i rC 7V J 

969k‘^N + 140A;^A^ + 915iV2 + 880A: N'^ + 166k^N‘^ + 281N^ + 118k + 32N*), 

16{-k + N){32 + 55k + 18P + 41iV + 35A;iV + 

3{2 + N){2 + k + N)^ ’ 

16(32 + 55k + 18P + 41iV + 35A: + llA^^) 

{2 + N){2 + k + N)* ’ 

32{-k + N){32 + 55k + 18P + 41Ar + 35A; A^ + 

3{2 + N){2 + k + N)^ ’ 

32{-k + N){32 + 55k + 18P + 41A^ + 35A; A^ + 

3{2 + N){2 + k + N)^ ’ 

16{-k + N){32 + 55k + 18P + 41A^ + 35A; A^ + 

3{2 + N){2 + k + N)^ ’ 

16(-A: + A^)(32 + 55k + 18P + 41A^ + 35A; A^ + 

3{2 + N){2 + k + N)^ ’ 

32{-k + N){32 + 55k + 18P + 41A^ + 35A: A^ + llA^^) 

3(2 +A^)(2 +A; +Ar)5 ’ 

32{-k + N){32 + 55k + 18P + 41A^ + 35A: A^ + llA^^) 

3(2 +A^)(2 +A; +Ar)5 ’ 

16(-A; + A^)(32 + 55k + 18P + 41Ar + 35A; A^ + 

3(2 +Ar)(2 +A; +Ar)5 ’ 

16(32 + 55k + 18P + 41A^ + 35A; A^ + llA^^^ 

(2 +Ar)(2 +A: +A^)4 ’ 
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C772 

C773 

C774 

C775 

C776 

C777 

C778 

C779 

C780 

C781 

C782 

C783 


l&{<o2k + 4lP + + 34A^ + lUk N + 35PA^ + + 46A; + m^) 

^{2 + N){2 + k + NY ’ 

—I -+ 1412A^ + 1780A ;N 

o (z “h 7V ) iJi ~\~ rC ~\~ 7V J 

606A:2iV + 47A:^iV + 1383A^2 + 1249A; + 235PN^ + 584:N^ + 283k + 89NY, 

32(1 + k){32 + 55k + 18k‘^ + AIN + 35k N + lliV^) 

(2 + iV)(2 +A: +A^)5 ’ 

32(1 + A^)(32 + 55k + 18P + 41iV + 35A;iV + llA^^) 

(2 +A^)(2 +A; +A^)5 ’ 

32(1 + k){l + N){32 + 55k + 18P + 41iV + 35A; + llA^^) 

(2 +Ar )(2 +A: +A ^)6 ’ 

32(1 + A^)(32 + 55k + 18P + 41Ar + 35A; A^ + llA^^^ 

(2 +A^)(2 +A; +A^)5 ’ 

32(2 + 2k + e + 2N + NY{32 + 55k + 18k‘^ + AIN + 35k N + llA^^) 

(2 +A ^)(2 +A: +A ^)6 ’ 

32(1 + A:)(32 + 55k + I8k‘^ + AIN + 35k N + IIN^ 

(2 +Ar)(2 +A: +A^)5 ’ 

32(2 + 2k + e + 2N + NY{32 + 55k + 18k‘^ + AIN + 35k N + llA^^) 

(2 +A ^)(2 +A: +A ^)6 ’ 

-^^-^32(36 - 93k^ - 38k^ + 126N - Ak N - 163k‘^N - AOk^N 

3{2 + N){2 + k + NY 

163A^2 + 12A: N"^ - QAk'^N^ + 87N^ + lOk N^ + IQNY, 

16(96 + 158A; + 65P + 6k^ + 178N + 210A: N + 47A;2A^ + 109A^2 ^ jsj2 ^ 2liV3) 

3(2 +Ar)(2 +A: +A^)4 ^ 

-^777+—7-+ 2888^ + 1584A:2 + 259k^ - 6k^ + 3808Ar 

o (z H" 7V ] iJi rC 7V J 

5232fc AT + 1995^^2 A^ 


1 m 7,3 




C784 


C785 

C786 


C787 


C788 


+ 641A:A^=^ + 189Ar^), 

=-^^^-7t16(864 + 1780A: + 1075A;2 + 202A;3 + 2012A^ + 3020A: N 

3{2 +N){2 + k +NY 

+ llSSfc^A^ + 92k^N + 1713N^ + 1700k N^ + 31ApN^ + 639N^ + 322k N^ + 88NY, 
16(96 + 190A; + 133P + 30k^ + 146Ar + 186A: N + 07k‘^N + 65Ar2 ^ gg^ ^2 ^ g^3) 

3{2 + N){2 + k + NY 

16(-94A: - 109P - 30k^ -2N -90k N - 55k^N + 7N‘^ - lAk N‘^ + 3NY 

3(2 +A^)(2 +A; +Ar)4 ’ 

32(3 + k + 2N){32 + 55k + 18A;2 + 41A^ + 35A: A^ + llA^^) 

3(2 +A^)(2 +A; +Ar)5 ’ 

32(3 + 2k + N){32 + 55k + 18A;2 + 41A^ + 35A: A^ + llA^^) 

3(2 +A^)(2 +A; +Ar)5 ’ 
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C789 


C790 

C791 

C792 

C793 

C794 

C795 

C796 

C797 

C798 

C799 

CSOO 

CSOI 

C802 

C803 

C804 

C805 


32(3 + 2k + N){32 + 55A; + 18k^ + 41N + 35k N + IIN^) 

3{2 + N){2 + k + N)^ ’ 

32(3 + k + 2N){32 + 55k + ISk"^ + AIN + 35k N + 

3(2 +A^)(2 +A; + iV)5 ’ 

32(3 + k + 2N){32 + 55k + ISk"^ + AIN + 35k N + 

3{2 + N){2 + k + N)^ ’ 

64(1 + k){l + N){32 + 55k + 18P + 41iV + 35A; 

(2 + iV)(2 +A: +A^)6 ’ 

32(3 + 2k + N){32 + 55k + ISk"^ + AIN + 35k N + 

3(2 +A^)(2 +A; + iV)5 ’ 

1 

— -—-;-^32(84 - 104A: - 25Ak'^ - 8Ak^ + 494iV + 285k N - 113k‘^N 

3{2 + N){2 + k + N)^ ^ 

30k^N + 731 + 488A: N"^ + 27k‘^N‘^ + 399iV3 + 165A; N^ + 72N^), 

— -—--—32(120 + 108A; - 12k‘^ - 16k^ + 408iV + 349A: N + 19k^N 

O ( Z ~1~ i V ) i2i rC 7V J 

lAk^N + 491 + 336A: N"^ + 25k‘^N‘^ + 249iV3 + 101 A; N^ + 44iV^), 

— -—--—16(624 + 1304A: + OOOA;^ + 265k^ + 30A:^ + 1264iV + 1752A; N 

O ( Z ~1~ i V ) i2i rC 7V ] 

639k‘^N + 61A:^iV + 924iV2 + 735k N^ + 75k‘^N‘^ + OOSiV^ + 107A: N^ + 39A^^), 
16(-A; + A^)(32 + 55k + 18P + 41iV + 35A;iV + llA^^) 

3(2 + iV)(2 +A; + iV)5 ’ 

16(-6 - 7A: + A^)(32 + 55k + 18A;2 + 41A^ + 35A; iV + lliV^) 

3(2 + iV)(2 +A: +A^)5 ’ 

32{-k + A^)(32 + 55k + 18P + 41iV + 35A;iV + llA^^) 

3(2 + iV)(2 +A; + iV)5 ’ 

16(-/c + A^)(32 + 55k + 18P + 41A^ + 35A; iV + llA^^) 

3(2 + iV)(2 +A; + iV)5 ’ 

32{-k + A^)(32 + 55k + 18P + 41A^ + 35A: + llA^^) 

3(2 +A^)(2 +A; +Ar)5 ’ 

32(1 + A;)(l + A^)(32 + 55k + 18P + 41Ar + 35A; A^ + llA^^) 

(2 +Ar)(2 +A: +A^)6 ’ 

16(6 -k + 7N){32 + 55k + 18P + 41Ar + 35A; A^ + llA^^^ 

3(2 +A^)(2 +A; +A^)5 ’ 

— ^r775 — I—^ 

o (z “h 7V ] iJi rC 7V J 

A7Ak‘^N + 91A:^Ar + 279A^^ + 361 A; A^^ + 127k‘^N^ + 72N^ + 47A; A^^ + 5A^^), 

3(2 + iV)(2VA; + iV)5 ^^^~^^ “ - 32A;iV - GG^N 

8k^N + 120AT^ + 7Gk N^ + k'^N^ + 75N^ + 32k N^ + 14Ar^), 
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C806 


C807 

C808 

C809 

C810 

C811 

C812 

C813 

C814 

C815 

C816 

C817 

C818 

C819 

C820 

C821 


6A{-k + A^)(32 + 55A: + 18P + AIN + 35k N + IIN^) 

3{2 + N){2 + k + N)^ ’ 

— -—— - -—16(3456 + 7296A; + 5217A:2 + 1522^^ + 152A;^ + 9336A^ 

y (^ I i\ j (^ I ki I i\ j 

15624A: N + 7955PN + 127 Ak^N + Ak^N + 9723A^2 + 12086A: + 38A6PN^ 

222k^N^ + 4897iV^ + 4012A: + 586k^N^ + 1192N* + A80k + 112A^®), 

-^^-^16(-144 - 496/c - 3A9k‘^ - 70k^ - 200A^ - 452A: N - 93k^N 

3{2 + N){2 + k + N)^ ^ 

28k^N - 39N^ - 32k N'^ + 58k‘^N^ + 27 + 2Qk + 8N ^), 

16(96 + 158A; + 65P + Qk'^ + 178iV + 210A: N + 47A;2A^ + 109A^2 ^ 70 A; iV^ + 21iV3) 

3(2 + iV)(2 +A: +A^)4 ’ 

16(62A: + 4lP + 5k^ + 34A^ + 114A; iV + 35k‘^N + 37 + 46A; + 9N^) 

3(2 +A^)(2 +A: +’ 

16(-94A; - 1097:2 - 39k^ -2N -99k N - 55k^N + 7N‘^ - lAk + 3N^) 

3(2 +A^)(2 + 7; + iV)4 ’ 

— -^-7t 16(912 + 17487 + 113972 + 2817^ + 187^ + 2212A^ + 33167 iV 

3(2 + iV)(2 + 7 +A^)5 ^ 

153672+ 21173A^ + 1953iV2 + 20297 + 49972 A ^2 ^ ^gg^ys ^ ^3 ^ xgiiV^), 

32(1 + iV)(32 + 557 + 1872 + 41A^ + 357 iV + lliV2) 

(2 + iV)(2 + 7 + iV)5 ’ 

32(1 + 7)(32 + 557 + 1872 + 41A^ + 357 + llAr2) 

(2 +A^)(2 + 7 +A^)5 ’ 

32(1 + 7)(32 + 557 + 1872 + 41A^ + 357 A^ + llAr2) 

(2 +A^)(2 + 7 +A^)5 ’ 

32(1 + A^)(32 + 557 + 1872 + 41A^ + 357 A^ + llAr2) 

(2 +Ar)(2 + 7 +Ar)5 ’ 

16(96 + 1907 + 13372 + 3073 + 146Ar + 1867 N + 67k‘^N + 65Ar2 ^ gg^ ^2 ^ g^3) 

3(2 +Ar)(2 + 7 +Ar)4 ’ 

— ---^-7^16(816 + 12647 + 55272 - 7^ - 307^ + 2360A^ + 33847 N 

148572A^ + 1797^A^ + 2424A^2 ^ 26017 + 669k^N^ + 1027A^^ + 5897 + 153A^^), 

— -^-7^16(96 - 1967 - 44372 - 2587^ - 487^ + 532Ar + 5007 N 

9372 A^ - 2073A^ + 759 A ^2 ^ 7 gg^ ^2 ^ 296k^N^ + 385A^^ + 2307 + 64A^^), 

-^^^-^16(-144 - 3207 - 13272 + 5k^ + 67^ - 184A^ - 967 N 

21972 AT + 89k^N - 36N^ + 1717 + 15972 A ^2 ^ gg^3 ^ 55 ^ ^3 ^ gjy4^^ 

-^^^-7^16(192 + 4647 + 36172 + 997^ + 67^ + 400Ar + 7887 N 

3{2 +N){2 + k +Nf ^ 
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C822 


C823 

C824 

C825 

C826 

C827 

C828 

C829 

C830 

C831 

C832 

C833 

C834 

C835 

C836 

C837 

C838 

C839 


mk‘^N + nk^N + 291 + 419A; + 137A:^iV2 + 82iV3 + 65A; iV^ + 7A^^), 

—-—^^-—32(-168 - 354/c - 2^2k^ - 56k^ - 258N - 403/c N - 205k‘^N 

3{2 + N){2 + k + NY ^ 

22k^N - 65N^ - QOk N'^ - 25k‘^N^ + A5N^ + 31k + 16iV^), 


1 

3(2 +A^)(2 +A: +A^)4 


32(72 - 78k - 153k^ - AGk^ + 258N - 29k N - 176k^N 


38k^N + 326A^2 + 84A; - Alk^N^ + 174A^3 + 47A; + 32iV^), 


32(60 + 85k + 39P + 6k^ + 113iV + 109A: N + 25k^N + 68N^ + 34A: + 13A^3) 

3(2 + iV)(2 +A: + 

32(-16 - 13A; + 11^2^ 6k^ - llA^ + 15A: iV + 17PN + 6N^ + Uk + 3NY 

(2 +A ^)(2 +A: +A^)4 ’ 

32(32 + 55k + 18P + 41iV + 35A: + lliV^) 

(2 + iV)(2 +A; + iV)4 ’ 

32(32 + 55k + 18P + 41iV + 35A; iV + 

(2 + iV)(2 +A: +’ 

32{-k + N){32 + 55k + 18P + 41iV + 35A;iV + 


(2 + iV)(2 + A: + A^)5 
32(32 + 55k + 18P + 41iV + 35A; iV + 

(2 + iV)(2 +A: +’ 

32{-k + N){32 + 55k + 18P + 41A^ + 35A: + llA^^) 

{2 + N){2 + k + NY ’ 

32(32 + 55k + 18P + 41Ar + 35A: A^ + llA^^) 

{2 + N){2 + k + NY ’ 

32{-k + N){32 + 55k + 18P + 41A^ + 35A: A^ + llA^^) 

{2 + N){2 + k + NY ’ 

64(138 + 227k + 87P + 6k^ + 262A^ + 274A; N + 49PA^ + 155A^2 ^ 3^^ ^2 ^ 29NY 


3{2 + N){2 + k + NY 

32(32 + 55k + 18P + 41Ar + 35A; A^ + llA^^^ 

{2 + N){2 + k + NY ’ 

32(32 + 55k + 18P + 41Ar + 35A: A^ + llA^^) 

{2 + N){2 + k + NY ’ 

32(32 + 55k + 18P + 41Ar + 35A: A^ + llA^^) 

{2 + N){2 + k + NY ’ 

32(32 + 55k + 18P + 41Ar + 35A; A^ + llA^^^ 

(2 +Ar)(2 +A: +A^)4 ’ 

32(20 + 15A: - llP - 6k^ + 51A^ + 43A; A^ + k^N + 40A^2 ^ 22k N^ + 9NY 

(2 +A ^)(2 +A; +Ar)4 ’ 

32(20 + 15A: - llA;^ - 6k^ + 51A^ + 43A; A^ + k'^N + 40A^2 ^ 22k N"^ + OA^^) 


{2 + N){2 + k + NY 
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C840 


C841 

C842 

C843 

C844 

C845 

C846 

C847 

C848 

C849 

C850 

C851 

C852 

C853 

C854 

C855 

C856 


32(32 + 55A: + 18P + AIN + ^bkN + 

{2 + N){2 + k + NY ’ 

32(32 + hhk + 18P + AIN + ?>hkN + 

{2 + N){2 + k + NY ’ 

64(12 - 41A: - 48^;^ - I2k^ + 23iV - 41A; - 26PiV + ^ 4jy3) 

3(2 +A^)(2 +A: +’ 

—-——--—64(-A: + 19A;2 + 36^;^ + 12A:^ + 49iV + 19A; - 24A:2A^ + 2k^N 

O ( Z ~1~ i V j{2i rZ 7V ] 

lOQN^ + 57k N^ - 13k‘^N^ + 75N^ + 31k N^ + IQN^), 

32(20 + 21A: + Qk"^ + 25N + l3kN + 7N^) 

(2 +Ar)(2 +A: +A^)3 ’ 

64(12 - 41A: - ASk"^ - 12k^ + 23N - Aik N - 26k‘^N + 17N‘^ - 8k N'^ + AN^) 

3(2 +A^)(2 +A: +A^)4 ’ 

64(1 + N){-33k - 42P - 12k^ + 17A^ - 12A: A^ - 17k^N + 22N^ + 7kN‘^ + 6N^) 

(2 +A^)(2 +A: +A^)5 ’ 


—-——— -^64(-A: + 19k^ + 36k^ + 12A:^ + 49Ar + 19A; A^ - 24A:2A^ + 2k^N 

O ( Z i V ) i2i rC 7V J 

106 A^2 + 57k N^ - 13k‘^N^ + 75N^ + 31A: N^ + 16Ar^), 

32{-k + A^)(32 + 55k + 18P + 41Ar + 35A; A^ + llA^^^ 

(2 +Ar)(2 +A: +A^)5 ’ 

32(60 + 85k + 39P + 6k^ + 113Ar + 109A: N + 25k‘^N + 68N‘^ + 34A: N'^ + lOA^^) 

3(2 +Ar)(2 +A: +A^)4 ’ 

32(60 + 85k + 39P + 6P + 113A^ + 109/c A^ + 25k‘^N + 68A^2 ^ 34 /. jy 2 ^ 33^3^ 

3(2 +Ar)(2 +A: +A^)4 ’ 


3(2 +A^)(2 +A: +A^)4 
119A^^ + 76A:A^^ + 22A^^), 

32(20 + 21A: + 6k^ + 25N + 13k N + 7N^) 
(2 +A^)(2 +A; +A^)3 


64(108 + 211A; + 126^^ + 24A:^ + 203A^ + 259k N + 76k‘^N 


-64(108 + 211A; + UQk"^ + 24A:^ + 203A^ + 259k N + 76k‘^N 


3{2 + N){2 + k + N)^ 

119N‘^ + 76k N'^ + 22N^), 

64(1 + N){-33k - 42P - 12k^ + 17A^ - 12A: A^ - 17A;2A^ + 22N^ + 7kN‘^ + 6N^) 

(2 +A^)(2 +A: +A^)5 ^ 

32(60 + 85k + 39 P + 6k^ + 113A^ + 109k N + 25k‘^N + 68N^ + 34A: N"^ + lOA^^) 

3(2 +Ar)(2 +A: +A^)4 ’ 

32(32 + 55k + 18P + 41Ar + 35A: A^ + llA^^) 

{2 + N){2 + k + N)^ ’ 
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C857 


C858 

C859 

C860 

C861 

C862 

C863 

C864 

C865 


C866 

C867 

C868 

C869 

C870 

C871 


32(-/c + A^)(32 + 55A; + 18P + 41N + 35k N + 

{2 + N){2 + k + N)^ ’ 

32(32 + 55k + 18P + AIN + 35k N + IIN'^) 

{2 + N){2 + k + N)^ ’ 

32{-k + N){32 + 55k + 18P + AIN + 35k N + 

{2 + N){2 + k + Ny ’ 

64(60 + 77k + 22P + 121A^ + 115A; N + 20k^N + 79N^ + A2k N^ + 16A^3) 

{2 + N){2 + k + N)^ ’ 

32(32 + 55k + 18P + 41iV + 35A; iV + 

{2 + N){2 + k + N)* ’ 

32(32 + 55k + 18P + 41iV + 35A: 

{2 + N){2 + k + N)^ ’ 

32(—16 — 13A: + llk"^ + 6k^ — lliV + 15k N + 17A:^iV + 6N‘^ + 14A: iV^ + 3A^^) 

(2 + iV)(2 +A: + iV)4 ’ 

64(42 + Ak- 2lk‘^ - 6k^ + lOliV + 71A; + llPA^ + 82N'^ + 45A: N"^ + lOA^^) 

3{2 + N){2 + k + NY ’ 

—-^-^16(1344 + 3624A; + 3483A:2 + 1418A;3 + 208A;^ + 4488A^ 

9(2 +Ar)(2 +A: +A^)5 ^ 

10776A: N + 89A6k‘^N + 3014A:^A^ + 344A:^A^ + 5877A^^ + 12012A: N^ + 7989k^N‘^ 
1928k^N‘^ + UOk'^N'^ + 3736N^ + 5122k N^ + 2898k^N^ + 372k^N^ + 1147A^^ 


1366A; N^ + 348A:2A^^ + 136A^® + 95k N^, 

32(32 + 55k + 18P + 41Ar + 35A; A^ + 

(2 +Ar)(2 +A: +A^)4 ’ 

- ^r775 - 1 -^16(288 + 460A; + 243^;^ + 42A:^ + 740A^ + 1028A: N + A51k‘^N 

O ( Z ~t“ 7V ) iJi rC 7V J 

60A;^A^ + 697A^2 + 716A: N"^ + 178k‘^N‘^ + 279A^^ + 154A: N^ + 40A^^), 

—-—--^16(288 + 436A; + 344A:2 + 187A:^ + 42A;^ + 932Ar + 1142A; N 

O ( Z i V ) i2i rC 7V J 

721A:^A^ + 337k^N + 60A:^A^ + 1262A^2 + 1117A; A^^ + 401A:^A^2 + 102A:^A^2 + 891A^^ 


513A: N^ + 59k‘^N^ + 327N^ + 192k N^ + 48Ar^ 
1 


u -^16(120 + 270A; + 204r+ 6ir+ 6r+ 246A^ + 450/cA^ 

O ( Z i V ) i2i rC 7V ] 

2AAk^N + 39k^N + 17AN^ + 235k N^ + 70k‘^N^ + A8N^ + 37k N^ + AN^, 

3{2 + N){2 + k + NY ^^^^^^ + ~ ^ 

lllk'^N - 31k^N + 255N^ + 159k N^ - lAk'^N^ + 107A^=^ + 43A: N^ + 20NY, 
32(3 + 2k + N){32 + 55k + 18P + 41Ar + 35A; A^ + llA^^) 

3{2 + N){2 + k + NY ’ 
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C872 

C873 

C874 

C875 

C876 


32(3 + A: + 2A^)(32 + 55A: + 18P + AIN + ^bkN + 

3(2 + iV)(2 +A; + iV)5 ’ 

32(3 + k + 2N){32 + 55k + 18P + AIN + 35k N + IIN^) 

3(2 + iV)(2 +A; + iV)5 ’ 

32(3 + 2k + N){32 + 55k + 18P + AIN + 35k N + 

3(2 + iV)(2 +A; + iV)5 ’ 

—-——--^64(48 + 115A: + 78k‘^ + 16k^ + lOlA^ + 207/c N + mk^N 

O ( Z i V ) i2i rC 7V ] 

lAk^N + 75N^ + 119k N^ + 35k‘^N^ + 22N^ + 21k N^ + 2N ^), 

~ 3(2 +A^)(2V A; + + 201A: + 261A:2 + 154A:=^ + 32k^ + 117A^ + 305A; N 
33Qk‘^N + 176A;^A^ + 28A:^iV + lOGiV^ + 141A; N^ + 93k‘^N^ + 38k^N‘^ + 77 N^ 


+ 31A;iV3-6A:2A^^ + 40A^^ + 10 A;A^^ + 8 iV^), 

C877 = ^^^^^^^y^^^j^^^64(48 + 115A; + 78A;2 + 16A;3 + 101 iV + 207fciV+107fc2iV 
+ 14A;^ + 75N‘^ + 119A: N"^ + 35k‘^N^ + 22N^ + 21kN^ + 2N ^), 

C878 = - ^{2 + N){^+k + Nf ^^^^‘^^ + ^ 

+ 14A;3 + 330A^2 + 284A: N"^ + 53k‘^N‘^ + 145 A^^ + 66 A: N^ + 23A^^), 

C879 = - :^[2 + N){2 + k + Nf ^^^^‘^^ + ^ 

+ 14A;3 A^ + 330A^2 + 284A: N"^ + 53k‘^N‘^ + 145 A^^ + 66 A: N^ + 23A^^), 

C880 = ^-TTTT^—^-—64(-48 - 147/c - 162 /c2 - 74A:^ - 12A;^ - 69A^ - 183A; N 

3(2 +A^)(2 +A: +A^)5 ^ 

- 1497:^ AT - 35k^N - 15N‘^ - 53k N^ - 29k‘^N^ + 12N^ + k N^ + AN^), 

32{-k + N){32 + 55k + 18P + 41Ar + 35A; A^ + llA^^^ 

“ 3(2 +Ar)(2 +A; +Ar)5 ’ 

32{-k + A^)(32 + 55k + 18P + 41A^ + 35 A; A^ + llA^^^ 

“ 3(2 +Ar)(2 +A; +Ar)5 ’ 

C883 = ^- 77 T 7 -;-—64(-48 - 147A: - 162k‘^ - 7Ak^ - 12A;^ - 69A^ - 183A; N 

3{2 + N){2 + k + N)^ ^ 

- lA9k'^N - 3Qk^N - 15N^ - 53k N^ - 29k‘^N^ + 12N^ + k N^ + AN ^), 

C884 = + Ar)(60 + 137/. + 165/^2+ 106P + 24A;^ +121^ 

+ 136A: N + 75k‘^N + 39k^N + 113A^2 ^ 53 ^ jy 2 _ ^ gQ^3 ^ ^3 ^ i2N^)^ 

32{-k + A^)(32 + 55k + 18P + 41Ar + 35A; A^ + llA^^^ 

“ 3(2 +Ar)(2 +A; +Ar)5 ’ 

C 886 = ^^^^^^^y^^^-^^^16(120 + 270A; + 204A;2 + 61A;3 + 6 A:" + 246iV + 450fciV 
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C887 


C888 

C889 

C890 

C891 

C892 

C893 

C894 

C895 

C896 

C897 

C898 

C899 

Cgoo 

C9OI 

C902 

C903 

C 904 


2Uk‘^N + 39A:^iV + + 235A; + 48A^^ + 37A: + 4iV^), 

—-——--—16(576 + 944A; + 432A:2 + 43^;^ - + 1072A^ + 1056A: N 

O ( Z ~1~ i V ]{2i ri 7V J 

^Ik'^N - Qbk^N + 720iV2 + 321A: - 81k‘^N^ + 221N^ + 29k + 27N^), 

32(3 + 2k + N){32 + 55k + 18P + 41iV + 35A; + llA^^) 

3(2 +Ar)(2 +A; +Ar)5 ’ 

32(3 + k + 2N){32 + 55k + 18P + 41A^ + 35A; A^ + llA^^) 

3(2 +Ar)(2 +A; +Ar)5 ’ 

“^75 -^ 777+—7 - 7775 ^ + 312A :^ A ^ 

o (z “h 7V J f z “h H" 7V J 

58A;^A^ + lllA^^ + 280A: + ISdk^^N"^ + 78A^^ + 8Qk + 17A^^), 

32(96 + 236k + 153P + 30A;3 + 196Ar + 302A: N + 95k‘^N + 121A^2 ^ 93^ ]\j2 ^ 23Ar3) 

3(2 +A^)(2 +A; +A^)4 ’ 

32(96 + 223A: + 147A:2 + 30A:3 + 161Ar + 251A: N + 83k‘^N + 82N‘^ + 66A: N'^ + 13A^3) 

3(2 +Ar)(2 +A; +Ar)4 ’ 

32(32 + 55k + 18P + 41Ar + 35A; A^ + 

(2 +Ar)(2 +A: +A^)4 ’ 

32(32 + 55k + 18P + 41Ar + 35A; A^ + 

{2 + N){2 + k + N)* ’ 

32(32 + 35k + lOP + 61A^ + 47A; A^ + 8k‘^N + 39A^2 + 16A; + 8N^) 

(2 +Ar)(2 +A: +A^)4 ’ 

32(12 + 7k + 5A^)(16 + 21A: + 6k‘^ + 19A^ + 13A; A^ + 5N^) 

3(2 +A^)(2 +A; +Ar)4 ’ 

32(96 + 268k + 195P + A2k^ + 164A^ + 298k N + 1097:2A^ + 83N‘^ + 76k + 13A^3) 

3(2 +A^)(2 + 7; +A^)4 ’ 

32(12 + 57; + 7A^)(16 + 217 + 67^ + 19A^ + 137 A^ + 5N^) 

3(2 +A^)(2 + 7 +Ar)4 ’ 

32(37 + 272 + 13A^ + 157 A^ + 472A^ + 15A^2 ^ gj. p^2 ^ 4^3^ 

(2 +Ar)(2 + 7 +A^)4 ’ 

32(96 + 2237 + 14772 + 307^ + 161Ar + 2517 N + 83k‘^N + 82N‘^ + 667 N'^ + 13A^3) 

3(2 +Ar)(2 + 7 +Ar)4 ’ 

32(32 + 557 + 1872 + 41Ar + 357 A^ + 11A^2) 

(2 +Ar)(2 + 7 +A^)4 ’ 

32(144 + 2687 + 15772 + 307^ + 284A^ + 3427 N + 97k^N + 173A^2 ^ ^94^ pj2 ^ gg^yS) 

3(2 +Ar)(2 + 7 +A^)4 

32(60 + 777 + 2272 + 121A^ + 1157 N + 2072 A^ + 79N^ + 427 A^2 + leiV^) 

(2 +A^)(2 + 7 +A^)3 ’ 

32(32 + 557 + 1872 + 41Ar + 357 A^ + 11A^2) 

(2 +Ar)(2 + 7 +A^)4 ’ 
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C905 


+ 


—-——— -—32(432 + 802A; + + lOOA:^ + 1178iV + 1905A; + 1001A;2A^ 

O ( Z i V ) i2i rC 7V J 

158A:^iV + 1179A^2 + 1574A;iV2 + 635PN^ + 60k^N^ + SlliV^ + 513A;iV3 + 126k^N^ 


C 906 


80iV^ + 48A;iV^), 

—-—^^-7^32(480 + llOOA: + 985k^ + 426^;^ + 72k^ + 1324iV + 2318A; N 

3{2 + N){2 + k + Ny ^ 

1539k^N + 502A:3A^ + 60A;^A^ + 1557iV2 + 1880A: + 740k^N^ + 126k^N^ + 991iV3 


C907 

C 908 

C909 

C910 

C911 

C912 

C913 

C914 

C915 

C 916 

C917 

C 918 

C919 


+ 734A: + 108A;2A^^ + 340iV^ + 126k + A8N^), 

= -^nT^T—7-7m ^ 

O (^ ~h -/V ) i2i rC 7V J 

+ 232k‘^N + 39k^N + 206+ 227k + 66k^N^ + 68N^ + 37k + 8A^^), 

= —77m7—7—7m ^ 

O (^ ~h -/V ) i2i ~\~ rC ~\~ 7V J 

+ 2447:^ AT - 31A^ + 750A^2 + 541 A; + lOk'^N^ + 280A^^ + 95k + 40A^^), 

32(1 + A:)(32 + 55k + 18k‘^ + AIN + 35k N + IIN^) 

(2 +Ar)(2 +A: +A^)5 ’ 

32(2 + 2A: + A:^ + 2Ar + Ar2)(32 + 55k + 18A;2 + 41A^ + 35A: A^ + llA^^) 

(2 +A^)(2 +A: +A^)6 ’ 

32(1 + A^)(32 + 55k + 18k^ + AIN + 35k N + llA^^) 

(2 +A^)(2 +A; +A^)5 ’ 

64(1 + A:)(l + A^)(32 + 55k + 18k^ + AIN + 35k N + llA^^) 

(2 +Ar)(2 +A: +A^)6 ’ 

=-^^^-7r32(-84 - 384A: - 408A:2 - 112A;3 - 6A^ - 533A; N - 533k‘^N 

3{2 +N){2 + k +Nf ^ 

- 98k^N + 179A^2 - 192A: N"^ - 167k‘^N^ + 1A7N^ - k N^ + 32N^), 

32(3 + 2A: + A^)(32 + 55k + 18k‘^ + AIN + 35k N + IIN'^) 

3(2 +Ar)(2 +A; +Ar)5 ’ 

32(3 + k + 2N){32 + 55k + I8k^ + AIN + 35k N + IIN^) 

3(2 +Ar)(2 +A; +Ar)5 ’ 

64(3 + 2A; + N){9k + 4A;2 + 7Ar + 20A: A^ + 5k^N + 8N^ + 9kN^ + 2N^) 

3(2 +Ar)(2 +A: +Ar)5 ’ 

= ~ (2 + iV)(2VA; + iV)6 ^^^^ + k){l + N){60 + 77k + 22^ + 121iV + 115A;iV + 20eN 
+ 79Ar2+ 42A;Ar2 + 16Ar3), 

= - 3(2 + jv)(2Vt + JV)8 ^"‘*^ 

+ 136A: N + 75k‘^N + 30k^N + 113A^2 ^ 53^ p^2 _ ^ gg^s ^ ^3 ^ i2N^)^ 

= —7777^7—7—7777 ^ 

o (z H" 7V ] i2i rC 7V J 
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C920 


C921 

C922 

C923 

C924 

C925 

C926 

C927 

C928 

C929 

C930 

C931 

C932 

C933 

C934 


10A;^A^ + 346A^2 + 300it + b?,k‘^N‘^ + U9N^ + 70k + 23N^), 

- -—^-—64(-91A; - 146A:2 - 7Ak^ - 12k* + 43N - 75k N - 125k‘^N 

3{2 + N){2 + k + N)^ ^ 

36k^N + 77+ Ilk - 21k‘^N‘^ + AAN^ + 13A; + 8N*), 

3{2 + N){2 + k + ^ ^ ^ ^ ^ ^ ^ 

336k‘^N + 176A;^A^ + 28k*N + 106N^ + Ulk + 93k‘^N^ + 38k^N‘^ + 77+ 31k 


6k‘^N^ + 40A^^ + 10k N* + 8N^), 

32{-k + N){32 + 55k + 18P + 41iV + 35A;iV + 

3{2 + N){2 + k + N)^ ’ 

—-—^^-^16(168 + 182A; - UOk"^ - 76k^ + 502N + 354:k N - 203k^N 

3{2 + N){2 + k + N)^ ^ 

62k^N + 432A^2 + lOOA: - 119k‘^N‘^ + llQiV^ - 30A: + 7N*), 


r32(-276 - 082k - A81k‘^ - 102k^ - A70N - 10A7kN 


3{2 + N){2 + k + Nf ' 

6047:2A^ - 90A;^A^ - 194A^2 - 410A: N'^ - 159k‘^N^ + 42iV3 - 9A: + 24A^^), 

-^^-^32(96 + 232k + 153A:2 + 30A;^ + 200A^ + 290k N + 95k'^N 

3{2 + N){2 + k + Nf ^ 

127N^ + 90k + 25N^), 

32(96 + 252k + 16lP + 30k^ + 180iV + 310A: N + 99k‘^N + lOSA^^ ^ 92 ^ + 19iV3) 

3(2 +A^)(2 +A; +A^)4 ^ 

32(3fc + 2P + 13A^ + 15A: + Ak‘^N + ISA^^ + 3 ^ jy 2 ^ 4 ^ 3 ^ 


(2 + Ar)(2 + A: + A^)4 

32(96 + 223k + 147^^ + 30A:3 + 161Ar + 251A: N + 83k‘^N + 82N‘^ + 00k + 13A^3) 

3{2 + N){2 + k + NY 
32(32 + 55k + 18P + 41Ar + 35A; A^ + 

(2 +Ar )(2 +A: +A^)4 ’ 

32(20 + 21A: + Ok^ + 25N + 13k N + 7NY 
(2 +Ar)(2 +A: +A^)3 ’ 

32(96 + 252k + 187^ + A2k^ + 180A^ + 290k N + 105k^N + 99N^ + 70k + 17 


3{2 +N){2 + k +NY 

— -^- 7732(120 + 260A; + 167A:2 + 34^;^ + 352Ar + 524A: N + 21lPN 

3{2 + N){2 + k + NY 

20k^N + 329N^ + 310k N^ + 02k^N^ + 123A^^ + 58k N^ + 16A^^), 

32(32 + 55k + 18P + 41Ar + 35A; A^ + 

(2 +Ar )(2 +A: +A^)4 ’ 

-^777+—7- 7 m 16(432 + 824A; + 483A;2 + 90A:=^ + 1072Ar + 1540A; N + Ollfc^A^ 

o (z H" 7V ] iJi rC 7V J 

OOk^N + 977N^ + 952k N^ + 19Ak‘^N^ + 387N^ + 19Ak N^ + 50N*), 
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C935 


C936 

C937 

C938 

C939 

C940 

C941 

C942 

C943 

C944 

C945 

C946 

C947 

C948 

C949 


— -——— -—32(240 + 514A; + 354A:2 + 76P + 698iV + 1281A; N + 737k‘^N 

O ( Z i V ) i2i rC 7V J 

122k^N + 747A^2 + 1118A: + 491k^N^ + 48k^N^ + 343A^^ + 381A; + 102pN^ 

56N^ + 36k N^), 

— -—^^-7t16(672 + 1636A: + 1498A:2 + 633k^ + 102k^ + 1844A^ + 3430A: N 

3{2 + N){2 + k + Ny ^ 

2261k^N + 651A:^A^ + 60A;^A^ + 2044iV2 + 2675A: + 1063A:2iV2 + 150A:^A^2 + 1187iV3 

971A: + IbGk'^N^ + 369iV^ + 150A: + A8N^), 

— -—— -—16(192 + 308A; + 83k^ - 6k^ + 556N + 638k N + Ulk'^N 

527+ 36Ak + 20k‘^N^ + 193iV3 + 52k + 2AN^), 

-^^-^32(-120 - 288k - 219k‘^ - 50k^ - 228N - 481k N - 298k^N 

3{2 + N){2 + k + Nf ^ 

46k^N - 128N‘^ - 228k - 9lk‘^N^ - 12N^ - 23k + 4iV^), 

16(4 + 7k + 2 P + 23N + 47kN + 16PiV + 29N‘^ + 28k + 8N^) 

(2 + iV)(2 +A: +A^)3 ’ 

8(120 + 170A; + 65k‘^ + 6k^ + 226N + 228k N + 47k‘^N + 139N‘^ + 76k + 27N^) 

3(2 + iV)(2 +A; + iV)3 ’ 

8{6k + k‘^+ 6N + 19kN + A^2^(16 + 21A: + 6k^ + 19A^ + 13A: iV + 

3(2 + iV)(2 +A; + iV)4 ’ 

32(3 + 2A; + iV) (20 + 17A; + 4P + 49iV + 32A; iV + 5k^N + + 13A; + 8N^) 

3(2 +A^)(2 +A; + iV)4 ’ 

32(3 + 2k + N){29 + 17k + 4k‘^ + 49A^ + 32A; iV + 5k^N + 36N^ + 13A: + 8N^) 

3(2 + iV)(2 +A: + iV)4 ’ 

32(60 + lOlA: + 60P + 12A:3 + 97N + 107A: N + 32k‘^N + 49iV2 + 26k + 8N^) 

3(2 +A^)(2 +A; +A^)4 ’ 

32(48 + 97k + 60P + 12A;3 + 71iV + lOlA: N + 32k^N + 31A^2 ^ 24k N‘^ + 4iV3) 

3(2 +A^)(2 +A; +A^)4 ’ 

32(60 + 101k + 60P + 12A:3 + 97N + 107A: N + 32k‘^N + 49iV2 + 26k + 8N^) 

3(2 +A^)(2 +A; +A^)4 ’ 

32(48 + 97k + 60P + 12k^ + 71iV + lOlA: N + 32k‘^N + 31A^2 ^ 24k + 4iV3) 

3(2 +A^)(2 +A; +A^)4 ’ 

8(120 + 170A; + 65k‘^ + 6k‘^ + 226A^ + 228k N + 47A;2A^ + 139A^2 ^ 75 ^ ^2 ^ 27 N^) 

3(2 + iV)(2 +A; + iV)3 ’ 

— -——--^8(576 + 944A: + 432A;2 + 43A:^ - 6k^ + 1072iV + 1056A; N 

87k'^N - 65k^N + 720iV2 + 321A: N'^ - 81k‘^N^ + 221A^=^ + 29k + 27N^), 
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C950 


C951 

C952 

C953 

C954 

C955 

C956 

C957 

C958 

C959 

C960 

C961 

C962 

C963 


32{-A9k - 48P - 12 k^ + n - 53k N - 26k‘^N + 5N^ - 12k + 2N^) 

3(2 + iV)(2 +A: +A^)3 ’ 

3{2 + N){2 + k + ^ ^ ^ ^ ^ ^ ^ lOT/c^iV 

14A;3a^ + 109A^2 + 135k + 35k‘^N^ + 3QN^ + 25k + AN^), 

~ 3{2 + N){2 + k + + 123A: + 78^ + 16k^ + 135iV + 227k N + mk^N 

Uk^N + 109A^2 + 135A: + 35k‘^N^ + 3QN^ + 25k + AN^), 

32(60 + 93k + 56P + 12A;3 + lOSiV + 103A: N + 30k‘^N + 57+ 26k + lOiV^) 

3(2 +A^)(2 +A: +A^)4 ’ 

32{-A9k - 48A;2 - 12 k^ + N -53k N - 26PiV + 5N^ - 12k N‘^ + 2N^) 

3(2 +A^)(2 +A; +A^)4 ’ 

— -——--^16(96 + 232k + 143^^ + 26k^ + 200A^ + 296k N + 71k'^N 

8 k^N + 137 + 104A: - 6k‘^N‘^ + 39A^^ + lOA; + 4iV^), 

—I -^16(672 + 1508A: + 1189A;2 + 398k^ + 48A:^ + 1420iV + 236Ak N 

1229A;2A^ + 204A:^A^ + 1103iV2 + 1212A: + 310k^N^ + 377N^ + 206A: + 48A^^), 

— -^-7^16(120 + 190A; + 96k^ + 16A:=^ + 326A^ + 402A; N + lA3k^N 

3{2 + N){2 + k + Ny ^ 

lAk^N + 330A^2 + 284A: + 53k‘^N‘^ + 145iV3 + 66 A: + 23A^^), 

-^ 777 ^ 7 —I -Tns ^ + 312A:^A^ 

o (z H" 7V J f z “h H" 7V J 

58A;^A^ + lllA^^ + 280A: + 139A:2A^2 + 78N^ + 86 A: + 17A^^), 

-7777^7—7-777?®^*^^^ + ^ 

o (z H" 7V J f z “h H" 7V J 

14A;3AT + 75Ar2 ^ ^2 ^ 35 ^ 2^2 ^ 22 N^ + 21k + 2N *), 

“7+7-777+7 —I -7775 ^ 

o (z H" 7V J f z “h A^ ~1~ 7V J 

14A;3 A^ + 75N‘^ + 119A: A^^ + 35k‘^N‘^ + 22Ar3 + 21 A; A^^ + 2N*) , 

“7+7-777+7 —I -7775 ^ 

o (z H" 7V J f z “h A^ H" 7V J 

2447:^AT + 39A:=^Ar + 174Ar2 + 235k + 70k‘^N^ + 48A^3 + 37k + 4Ar^), 

“7+7-777+7 —I -7775 ^ 

o (z H" 7V J f z “h A^ H" 7V J 

2447:^AT + 39k^N + 174Ar2 + 235k N^ + 70A;2A^2 + 48A^3 + 37k N^ + AN^), 

-^^-^64(-48 - 147A; - 162A:2 - 74A:=^ - 12A;^ - 69Ar - 183A: N 

3{2 + N){2 + k + N)^ ^ 

lA9k‘^N - 36k^N - 15N^ - 53k - 29k‘^N^ + 12N^ + k + AN ^), 
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C964 

C965 

C966 

C967 

C968 

C969 

C970 

C971 

C972 

C973 

C974 

C975 

C976 

C977 

C978 

C979 

C980 


-^-777764(-48 - U7k - 162k^ - 7Ak^ - 12k^ - 69N - 183k N 

3{2 + N){2 + k + N)^ ^ 

U9k‘^N - SQk^N - 15N^ - 53k - 29k‘^N^ + 12N^ + k + AN ^), 

— -——--—16(120 + 190A; + 96^;^ + IQk^ + 326A^ + 402A; N + lA3k'^N 

Uk^N + 330A^2 + 284A: + 53k‘^N^ + 145iV3 + 66A: + 23N^), 

— -——--—16(576 + 944A; + 432A:2 + 43^;^ - 6k^ + 1072A^ + 1056A: N 

87k‘^N - Q5k^N + 720iV2 + 321A: - Slk'^N^ + 221N^ + 29k + 27N^), 

— -——--—16(216 + 478A; + 329P + 57k^ - 6k^ + 37AN + 484A: N 

O ( Z i V ) iJi rv 7V J 

lllA:2iV - 31k^N + 255N^ + lQ9k - Uk'^N^ + 107N^ + 43A: + 20N^), 

32(96 + 268k + 195P + A2k^ + WAN + 298k N + 109PiV + 83N^ + 76k + 13iV3) 

3(2 +A^)(2 +A; +A^)4 ’ 

32(32 + 55k + 18P + 41iV + 35A: + lliV^) 

(2 + iV)(2 +A; + iV)4 ’ 

32(32 + 55k + 18P + 41iV + 35A: + llA^^) 

{2 + N){2 + k + N)* ’ 

32(12 + 5k + 7N){16 + 21k + 6k^ + 19A^ + 13A; A^ + 5N^) 

3(2 +A^)(2 +A; +Ar)4 ’ 

32(96 + 223k + 147^^ + 30A:3 + 161Ar + 251A: N + 83k‘^N + 82N‘^ + 66k + 13A^3) 

3{2 + N){2 + k + NY ’ 

32(96 + 236A; + 153P + 39k^ + 196A^ + 302A: N + 95k‘^N + 121A^2 ^ Q2k N^ + 23A^3) 

3(2 +A^)(2 +A; +A^)4 ’ 

32(96 + 223k + 147^^ + 30A:3 + 161Ar + 251A: N + 83k‘^N + 82N‘^ + 66k N"^ + 13A^3) 

3{2 + N){2 + k + NY ’ 

32(32 + 35k + lOP + 61Ar + 47A; A^ + 8k‘^N + 39 A^^ + 16A; N"^ + 8NY 

{2 + N){2 + k + NY ’ 

32(12 + 7k + 5A^)(16 + 21A: + 6k‘^ + 19A^ + 13A; A^ + 5NY 
3(2 +A^)(2 +A; +Ar)4 ’ 

32(3A; + 2P + 13A^ + 15A: A^ + Ak‘^N + ISA^^ + 3 ^ jy 2 ^ 4^3^ 

{2 + N){2 + k + NY ’ 

32(32 + 55k + 18P + 41Ar + 35A: A^ + llA^^) 

{2 + N){2 + k + NY ’ 

-^777 +—I -7m32(144 + 332k + 215k'^ + 42A:^ + 220A^ + 354A; N + 119A;2A^ 

o (z “h 7V j{2i rZ 7V J 

103A^^ + 88A: A^^ + 15A^^), 

32(60 + 77k + 22P + 121A^ + 115A; N + 29k‘^N + 79N‘^ + 42A; N"^ + lOA^^) 

(2 +A^)(2 +A: +A^)3 ’ 
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Cgsi 

C982 


32(32 + 55A: + 18P + AIN + ^bkN + lliV^) 

{2 + N){2 + k + NY ’ 

—-——--^32(48 + 170A: + 153^^ + 38A:^ + 274A^ + 729A; N + ^?>2k'^N 

imk^N + 396iV2 + 862A; iV^ + ASlk‘^N‘^ + + 218iV3 + 375A: + 126A;2A^^ 


C983 

C984 

C985 

C986 

C987 

C988 

C989 

C 99 O 

C99I 

C992 

C993 

C994 

C995 


+ 


+ 


+ 


+ 


+ 


40Ar^ + 48A;Ar^), 

— -— ^16(120 + 174A; + 72k^ + %k^ + 342A^ + 410/c N + l?>lk^N 

+ 346A^2 + 300A: + 53k‘^N‘^ + 149iV3 + 70A: + 23N^), 

— -— —16(168 + 374A; + 204A:2 + 32p + 310iV + 270A: N - lOlk^N 

O ( Z i V ) i2i rv 7V J 

Q2k^N + 186A^2 - 44A; - 119k‘^N^ + 53N^ - 30k + 7N^), 

32(1 + iV)(32 + 55k + ISk"^ + AIN + 35k N + IIN^) 

(2 + iV)(2 +A; + iV)5 ’ 

32(1 + A;)(32 + 55k + ISk"^ + AIN + 35k N + IIN^) 

(2 +A^)(2 +A: +A^)5 ’ 

64(3 + 2k + N){9k + Ak^ + 7N + 20kN + 5k^N + 8N^ + 9kN^ + 2N^) 

3(2 + iV)(2 +A: +A^)5 ’ 

-^^^-7^16(120 + 254A; + 196A;2 + 61A:=^ + 6k^ + 262N + A26k N 

3{2 +N){2 + k +Nf ^ 

232 PN + 39k^N + 206N^ + 227k N^ + OOk^N^ + 68N^ + 37k N^ + 8N^), 

-^^-^64(-91A; - lA6k^ - 7Ak^ - 12k^ + A3N - 75k N - 125k^N 

3{2 +N){2 + k +Nf ^ 

36k^N + 77N^ + Ilk N^ - 21k‘^N^ + 44A^3 ^ ^3^ ^3 ^ g^4^^ 

(2 + Af)(2 + k + + *)(! + 'VXeO + nk + 22e + 121iV + 115* iV + 20*" JV 

79iV2 + 42A; iV^ + 16iV3), 

— -^-7^16(408 + 994A; + 750A:2 + 159A:=^ - Ok^ + 722N + 1062A: N 

3{2 + N){2 + k + Nf ^ 

3A0k‘^N - 3lk^N + 504A^2 ^ 397 ^ jy 2 ^ + 214Ar3 + 95k N^ + 40A^^), 

32(96 + 232k + 153P + 30k^ + 200Ar + 290k N + 95k‘^N + 127A^2 ^ qq^ ^2 ^ 25N^) 

3(2 +A^)(2 +A; +A^)3 

32(96 + 252k + 187P + A2k^ + 180A^ + 290/c N + l05k‘^N + 99Ar2 ^ ^2 ^ 

3(2 +A^)(2 +A; +A^)4 

32(3A: + 2P + 13A^ + 15A: A^ + Ak‘^N + ISA^^ + 3 ^ jy 2 ^ 4^3^ 

(2 +Ar)(2 +A: +A^)4 ’ 

32(32 + 55k + 18P + 41Ar + 35A: A^ + llA^^) 

{2 + N){2 + k + NY ’ 
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C996 = 

C997 = 

C998 = 

C999 = 

+ 

Ciooo = 

ClOOl = 

C1002 = 

+ 


32(20 + 21A: + 6k‘^ + 25N + 13A: iV + 7N^) 

(2 +A ^)(2 +A; +A^)3 ’ 

32(96 + 2b2k + I 6 IP + 30^;^ + ISOiV + 310A: N + 99k‘^N + 105N‘^ + 92k + IQiV^) 

3(2 +A^)(2 +A; +A^)4 ’ 

32(96 + 223k + U7k^ + 30k^ + 161iV + 251A: N + 83PiV + 82N^ + 66k + 13A^3) 

3{2 + N){2 + k + N)* 


3(2 + iV )(2 + A: + iV)4 ^^^^^° + ~ ^ 

20k^N + 299N^ + 266k + 62k'^N^ + 117iV^ + 68k + 16A^^), 

— I—^ 

o (z H" 7V j{2i ~\~ fx, ~\~ 7V J 

8k^N + 137iV2 + 104A: N'^ - 6k‘^N‘^ + 39N^ + 10k + 4iV^), 

-^-^ 7 T 7 ^—^-^16(48 - 224A: - 463k‘^ - 266k^ - 48k^ + 392N + 204A; N 

167k‘^N - 8Ak^N + 571+ 456A; + 62k‘^N‘^ + 289+ U2k + 48iV^), 

—-——--—32(240 + 554A; + 393k‘^ + 86k^ + 668N + 1401A; N + 868k‘^N 

16Ak^N + 684A^2 ^ ^294A: + 637k‘^N^ + 72k^N^ + 314A^3 ^ 495 ^ jys ^ 


C1003 


C1004 

C1005 


C1006 


C1007 

C 1008 


+ 


+ 


+ 


52iV^ + 60A;iV^), 

— -—--—16(192 + 500A; + 413A:2 + 102A:=^ + 364A^ + 554A; N + 223PN 

O ( Z ~\~ i V ) i2i rC 7V J 

281 + 220k + 20k‘^N‘^ + 127iV3 + 62k + 24iV^), 

16(36 + 76k + 26P + 67N + 9lkN + l6k‘^N + 41A^2 ^ 28k + 8 NY 

(2 +A^)(2 +A; + iV)3 ’ 

-^^^- 778(576 + 944A: + 432A:2 + 43^;^ - 6 A;^ + 1072iV + 1056A; N 

3{2 + N){2 + k + NY ^ 

87k‘^N - 66k^N + 720iV2 + 321A: N^ - 81k‘^N^ + 221N^ + 29k N^ + 27N^, 

32(32 + 66k + 18P + 41iV + 35A; iV + llA^^) 

(2 + iV)(2 +A: +A^)4 ’ 

32(32 + 66k + 18P + 41iV + 35A: + llA^^) 

{2 + N){2 + k + NY ’ 

— -^-778(-720 - 988k - 292k‘^ + 30k^ - k^ - 6 P - 1388A^ - 892k N 

3{2 + N){2 + k + NY 

m8k‘^N + 314A:^A^ + 21A:^A^ - 688N‘^ + 760k N"^ + 1128A:2A^2 + 232k^N^ + 162N^ 


+ 954A: N^ + 422k^N^ + 197N^ + 230k N^ + 37N^, 

128(3 + k + 2N){20 + 27k + 8P + 39A^ + 39A: A^ + 7PAr + 26N^ + Uk N^ + 6 NY 

3(2 +A^)(2 +A; +Ar)5 

16(-A; + A^)(32 + 66 k + 18P + 41Ar + 35A; A^ + llA^^^ 

3(2 +Ar)(2 +A; +Ar)5 ’ 
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ClOll 


C1012 

C1013 

C1014 

C1015 

C1016 

C1017 

C1018 

C1019 

C1020 

C1021 

C1022 

C1023 

C1024 

C1025 

Cl026 

C 1027 

Cl028 


16(6 -k + 7N){32 + 55A: + 18P + 41iV + 35A: 

3{2 + N){2 + k + Ny ’ 

32{-k + N){32 + 55k + 18P + 41iV + 35A;iV + 

3{2 + N){2 + k + N)^ ’ 

16{-k + N){32 + 55k + 18P + 41A^ + 35A; iV + 

3{2 + N){2 + k + N)^ ’ 

32{-k + N){32 + 55k + 18P + 41A^ + 35A: + llA^^) 

3{2 + N){2 + k + N)^ ’ 

32(1 + A:)(l + A^)(32 + 55k + 18P + 41Ar + 35A; A^ + llA^^) 

{2 + N){2 + k + N)^ ’ 

16(-6 -7k + N){32 + 55k + 18P + 41Ar + 35A; A^ + llA^^^ 

3{2 + N){2 + k + N)^ ’ 

16(6 + k + 5A^)(16 + 21A: + Gk"^ + 19A^ + 13A; A^ + 5N^) 

3(2 +Ar)(2 +A: +A^)4 ’ 

-^- 77 -^-^16(1008 + 1620A: + 792P + 107k^ - 6k^ + 2A8AN + 3180A: N 

3{2 +N){2 + k +Nf ^ 

1133k^N + 99k^N + 2292N^ + 2081A; + 40lPN^ + 927 + 449A; + 137A^^), 

32(1 + k){32 + 55k + 18A;2 + 41A^ + 35A: A^ + llA^^) 

(2 +Ar)(2 +A: +A^)5 ’ 

32(2 + 2k + k‘^ + 2N + N^){32 + 55k + 18k‘^ + 41N + 35k N + llA^^) 

(2 +A^)(2 +A: +A^)6 ’ 

32(1 + A^)(32 + 55k + 18P + 41Ar + 35A; A^ + llA^^^ 

(2 +A^)(2 +A; +A^)5 ’ 

32(1 + k){l + N){32 + 55k + 18P + 41Ar + 35A; A^ + llA^^) 

(2 +Ar)(2 +A: +A^)6 ’ 

-^-7777^—^-777732(-120 - 362/c - 323k‘^ - 82k^ - 154A^ - 554fc A^ - U5k‘^N 

3{2 + N){2 + k + N)^ ^ 

80k^N + A9N^ - 178k - 128k‘^N^ + 117N^ + 20k + 32A^^), 


—-— -^32(672 + 1226A: + 687k‘^ + 122k^ + 1606Ar + 2178A; A^ 

i(2 + iV j (2 + K + iV j 

]k‘^N + 64A:^A^ + 1407A^^ + 1282A; A^^ + 232k‘^N^ + 539A^^ + 252k + 76A^^), 

(6 + 5A; + Ar)(16 + 2lk + 6P + 19Ar + 13A; A^ + 5N‘^) 

3(2 +Ar)(2 +A: +Ar)4 ’ 

[3 + k + 2N){32 + 55k + 18k‘^ + 41A^ + 35A: A^ + llA^^) 

3(2 +A^)(2 +A; +Ar)5 ’ 

(3 + 2A; + Ar)(32 + 55k + 18A;2 + 41A^ + 35A: A^ + llA^^) 

3(2 +A^)(2 +A; +Ar)5 ’ 

- -^-7^32(276 + 450A; + 219A:2 + 3Ak^ + 708Ar + 767k N + UAk'^N 

l + N){2 + k + Ny ^ 
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Cl029 


Cl030 


Cl031 


22k^N + 736+ 546it + SGOiV^ + 157A; + 64iV^), 

— -—-^—^-—16(-336 - 1264A; - 1302/c2 - 507/c^ - 66A:^ - 296A^ - 1200/c 

3(2 +Ar)(2 +A: +A^)5 ^ 

931A:^A^ - 191A:^A^ + 222N^ - 49A: - 85k^N^ + 263N^ + 115k + 59A^^), 

— -—^^-—32(120 + 2k- 139k^ - 50k^ + SMA^ + 290A: N - 113k‘^N 

3{2 + N){2 + k + N)^ ^ 

AOk^N + 677+ 3Mk N'^ - Ak'^N'^ + 357 + 136A: + 64A^^), 

— -—--^16(1344 + 2136A; + 993^;^ + 89k^ - 22k* + 3504A^ + 4240A: N 

O ( Z i V ) i2i rv 7V J 

lllOfc^A^ - 161A;^A^ - 56k*N + 3803A^^ + 3395k + A57k‘^N^ - 96k^N^ + 2114A^^ 


Cl032 

Cl033 

Cl034 

Cl035 

Cl036 

Cl037 

Cl038 

Cl039 

Cl040 

Cl041 

Cl042 


+ 


+ 


+ 


1287A; + 82k‘^N^ + 587 N* + 186A: N* + 64A^®), 

128(3 + 2k + AT) (20 + 27k + 8 P + 39 A^ + 39A; A^ + 7k‘^N + 25N‘^ + 14A; + 5N^) 

3{2 + N){2 + k + Nf ’ 

16(6 + A: + 5A^)(16 + 21A: + 6 k‘^ + 19A^ + 13A; A^ + 5N^) 

3(2 +Ar)(2 +A: +A^)4 ’ 

16(6 + 5A; + Ar)(16 + 21k + 6 P + 19Ar + 13A; A^ + 5N‘^) 

3{2 + N){2 + k + NY ’ 

— -^-^16(1392 + 2980A; + 2208A:2 + 663A:=^ + 66 A;^ + 3236A^ + 5340A: N 

3{2 + N){2 + k + Nf ^ 

2737k‘^N + 431A:^A^ + 2748A^2 + 3109A: N^ + 829k^N^ + 1003A^^ + 581A: N^ + 133A^^), 
32(1 + Ar)(32 + 55k + 18A;2 + 41A^ + 35A: A^ + llA^^) 

{2 + N){2 + k + NY ’ 

32(1 + A;)(32 + 55k + 18A;2 + 41A^ + 35A: A^ + llA^^) 

(2 +A ^)(2 +A: +A^)5 ’ 

— -^-7^32(288 + 454A; + 249A:2 + 46^;^ + 842Ar + 1230A; N + 599PN 

3{2 + N){2 + k + Nf ^ 

92k^N + 873N‘^ + 950A: N'^ + 269k‘^N^ + 373A^^ + 216A: N^ + 56A^^), 

-^^^-7^16(816 + 1800A: + 1206A;2 + 265k^ + 6 A;^ + 1824A^ + 2952k N 

1309A;2A^ + 141A:^A^ + 1434Ar2 + 1531A: N'^ + 3A3k'^N‘^ + 471A^^ + 247A: N^ + 55A^^), 

— -^--32(-216 - 517k - A96k‘^ - 96k^ - 167N - 498/c N - 376k‘^N 

3{2 + N){2 + k + Nf ^ 

69k^N + 184A^2 + 13A; A^^ - 66 k'^N‘^ + 207A^^ + 78k N^ + 48A^^), 

32(3 + 2A: + A^)(32 + 27k + 6 k‘^ + 37N + 16kN + lOA^^) 

3(2 +Ar)(2 +A: +Ar)3 ’ 

-^- 77 -^-7732(24 - 113A: - 179A:2 - 54A:3 + 221 Ar 

3(2 +A^)(2 +A: +A^)4 ^ 

60A; N - 251k'^N - 69k^N + 383A^2 + 125A; N"^ - 66k^N^ + 240A^^ + 78k N^ + 48A^^), 
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Cl043 

Cl044 

Cl045 

Cl046 

Cl047 

Cl048 

Cl049 

ClOSO 

ClOSl 

Cl052 

Cl053 

Cl054 

Cl055 

Close 

Cl057 

Cl058 

Cl059 

cioeo 


32(60 + 93k + 43P + 6k^ + 105A^ + 113/c N + 27k^N + ^ 34 ^ ^2 ^ 33 ^ 3 ^ 

3(2 + iV)(2 +A: +’ 
32(8 + I7k + 6/c 2 + lliV + llA: + 3N^) 

(2 +A^)(2 +A; +Ar)3 ’ 

32(32 + 55k + 18P + 41Ar + 35A: A^ + llA^^) 

{2 + N){2 + k + N)* ’ 

32{-k + N){32 + 55k + 18P + 41A^ + 35A: A^ + llA^^) 

{2 + N){2 + k + Ny ’ 

32(32 + 55k + 18P + 41Ar + 35A; A^ + 

(2 +Ar)(2 +A: +A^)4 ’ 

32{-k + N){32 + 55k + 18P + 41Ar + 35A; A^ + 

(2 +Ar)(2 +A: +A^)5 ’ 

— -^-7732(504 + 733k + 252k‘^ + 12k^ + 959Ar + 941A: N + 164A:2A^ 

3(2 +Ar)(2 +A: +A^)4 ^ 

583A^^ + 300A; A^2 + 112A^^), 

32(32 + 55k + 18P + 41Ar + 35A; A^ + 

{2 + N){2 + k + N)* ’ 

32(32 + 55k + 18P + 41Ar + 35A: A^ + llA^^) 

{2 + N){2 + k + N)^ ’ 

32(32 + 55k + 18P + 41Ar + 35A; A^ + 

(2 +Ar)(2 +A: +A^)3 ’ 

64(20 + 15A: - llP - 6k^ + 51Ar + 43A; A^ + PN + AON'^ + 22k + OA^^) 

(2 +A^)(2 +A; +Ar)4 ’ 

64(20 + 15A: - llA;^ - Qk^ + 51A^ + 43A; A^ + k'^N + 40A^2 ^ 22k + OA^^) 

{2 + N){2 + k + N)^ ’ 

64(32 + 55k + 18P + 41Ar + 35A: A^ + llA^^) 

{2 + N){2 + k + N)* ’ 

64(3 + 2k + N){12 + 19k + Gk"^ + 15A^ + 12A; A^ + AN^) 

3(2 +Ar)(2 +A: +A^)4 ’ 

--—-7732(-32 - 81A; - 66^;^ - 16k^ - A7N -117kN- 83k^N 

{2 + N){2 + k + Nf ^ 

lAk^N - 9N‘^ - Aik - 23k‘^N‘^ + 12A^3 + A: A^^ + 4A^^), 

— -—^— -^64(96 + 143A: + 9lP + 48^;^ + 12A:^ + 241Ar + 235k N + ASPN 

O ( Z i V ) i2i rC 7V J 

8k^N + 250AT^ + 165A: + 5k‘^N‘^ + 123N^ + 49A; + 22N^), 

32(20 + 21A: + Gk"^ + 25N + I3k N + 7N^) 

(2 +Ar)(2 +A: +A^)3 ’ 

32(60 + 93k + 43P + 6P + 105A^ + 113/c N + 27k^N + OOA^^ ^ 34/. j ^2 ^ 33^3^ 

3(2 +Ar)(2 +A: +A^)4 ’ 
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Cl061 


Cl062 

Cl063 

Cl064 

Cl065 

C1O66 

Cl067 

C1O68 

Cl069 

Cl070 


64(156 + 2Q7k + U2k‘^ + 2Ak^ + 2Q7N + 311A; N + 84A:^iV 


3(2 +A^)(2 +A: +A^)4 
147A^2 + 88A:A^2 + 26A^=^), 

-7 - ^ , -^32(-32 - 81A; - 66^;^ - IQk^ - A7N -lllkN - 83k^N 

{2 + N){2 + k + N)^ ^ 

Uk^N - 9N^ - Aik - 23k‘^N^ + 12N^ + k + AN^), 

32(20 + 21A: + Qk"^ + 25N + 13k N + 7N‘^) 

(2 +A ^)(2 +A; +A^)3 ’ 

32(-48 - 68 k - 7P + 6 k^ - 52N - 20k N + 17k‘^N - 5N‘^ + lAk + 3N^) 

(2 + iV)(2 +A: + iV)4 ’ 


365A^2 + 204A;iV2 + 80iV3), 

32(60 + 77k + 22P + 121A^ + 115A; N + 20k^N + 79N^ + A2k + lOiV^) 

(2 +A ^)(2 +A: +A^)3 ’ 


-^- 77 T 7 -;-777^16(240 + 406A; + 214A;2 + 36k^ + 566N + 756k N + 289k^N 

3{2 + N){2 + k + N)^ ^ 

30k^N + 488A^2 + 455A: + 93k‘^N^ + 180iV3 + 87k + 2AN^), 

32(32 + 55k + 18P + 41iV + 35A: + lliV^) 

(2 + iV)(2 +A; + iV)4 ’ 

8{6k + k"^ + 6N + lOA: N + iV^)(16 + 21A: + 6k‘^ + 19iV + 13A; N + 5iV^) 

3(2 +A^)(2 +A; +A^)4 ’ 


—---^-7r8(-720 - 268k + 992k‘^ + 756k^ + 131A:^ - 6P - 668A^ 

3(2 + iV)(2 +A: +A^)5 ^ 

2204A; N + 3792k‘^N + 1508A;^A^ + 141A;^A^ + 1124iV2 + 4992A: + 3858PN^ 


+ 72Ak^N^ + 1836iV^ + 3288k + 1142A:^iV^ + 863A^^ + 674A: + 133A^®), 

C1071 = ^- 7777 ^—^-—16(-144 - 70Ak - 777k‘^ - 326k^ - A8k^ + 8N- A36k N 

- 385k‘^N - 8Ak^N + 373N^ + 264A; + 50k‘^N^ + 279 + 146A; + 56iV^), 

C1072 = 3^^^^)(^^^^ + ^)5 32(156 + 246A; + 135A:2 + 26k^ + 396iV + 370A: N + A3k^N 

- 20k^N + 389+ 234A: - 2k‘^N^ + 183+ 68k + 32A^^), 

64(-A: + A^)(32 + 55A; + 18P + 41A^ + 35A: A^ + llAr2) 

“ 3(2 +A^)(2 +A; +Ar)5 ’ 

C1074 = - s(2 + N){2 + k + Ny ^^^'^^^ + ^ 

+ A55k‘^NAAk^N + 1069A^^ + 832k + 150k‘^N^ + 431A^^ + 174A; + 64Ar^), 

C 1075 =-^-7777^—^-—64(-78 - 197A; - 131A:2 - 26k^ - 12AN - 283/c N - 153k‘^N 

3{2 + N){2 + k + N)^ ^ 
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Cl076 


Cl077 


Cl078 


Cl079 

C1O8O 


C1O8I 


Cl082 


Cl083 

Cl084 


Cl085 


C1O86 


Cl087 


22k^N - 33N^ - 91k - 34:k‘^N^ + 27+ 7kN^ + lOA^^), 

—-—^-—16(-576 - 1776A; - 1739/c2 - 683/c^ - 94A:^ - 1560A^ - 4200/c N 

3{2 + N){2 + k + N)^ ^ 

3A7Ak‘^N - 11037:^iV - 1167:^iV - 1369A^2 - 31137: - 19117:2- 3A2k^N^ 


398A^^ - 783k - 278k‘^N^ + 15N^ - 36k + 16A^^), 

~ 3(2 +A^)(2V7 + + 14327 + 9257^ + 1827=^ + 1328Ar + 22447 AT 

92572 A^ + 76k^N + 983A^2 ^ 1112 k + 222k^N‘^ + 301N^ + 17Ak + 32A^^), 

—-^-7t16(480 + 11367 + 95772 ^ ^ 43^4 ^ 112 ^^ + 20087 N 

3{2 + N){2 + k + Nf ^ 

112972 A^ + 2047^A^ + 923A^2 ^ xx287 + 322pN^ + 321N^ + 2027 + 40N *), 

32(60 + 777 + 2272 + 121A^ + 1157 N + 20k^N + 79N^ + 427 + 16A^3) 

(2 +A^)(2 + 7 +A^)3 ’ 


32(16 - 7 - 2272 - 87^ + 57N + llkN - 37k‘^N - lOk^N 


{2 + N){2 + k + N)^ 

75N^ + 277 - llk'^N'^ + 42A^3 + 137 + 8N^), 


r32(16 - 7 - 2272 - 87^ + 57N + llkN- 37k‘^N - lOk^N 


{2 + N){2 + k + N)^' 

75N^ + 277 - llk'^N'^ + 42A^=^ + 137 + 8N^), 

32(32 + 557 + 1872 + 41Ar + 357 A^ + llA^^^ 

(2 +Ar)(2 + 7 +A^)4 ’ 

32(60 + 777 + 2272 + 121A^ + 1157 N + 20k^N + 79N^ + 427 + lOA^^) 

(2 +Ar)(2 + 7 +A^)4 ' 


—-——— -^32(-540 - 5137 + 17472 + 2717^ + 627^ - 909A^ + 1297 A^ 

y (^ H” i V ) (" ki ~\~ 1 \) 

130272 A^ + 6467^A^ + 76k^N - 159N^ + 152Ak + 1506k'^N^ + 319k^N^ + A67N^ 


12017 + 46272 AT^ + 293A^^ + 2637 + 50 A^^), 

--— - -—16(2304 + 40567 + 259572 + 6987^ + 647^ + 6240A^ 

y (^ I y V j (^ I rc I i\ j 

95047 N + 550972 A^ ^ 15047^A^ + 1767^A^ + 6369Ar2 + 75347 + 3210k‘^N^ 


516k^N^ + 2927 + 22467 + 49472A^^ ^ ^^2N^ + 1867 + 32N^), 

-^^^-^16(1536 + 40567 + 378972 ^ 1499^3 ^ 2147^ + 4536Ar 

9(2 +A^)(2 + 7 +A^)5 ^ 

105367 N + 836172AT + 2669k^N + 2847^A^ + 5427A^2 ^ io8877 + 709872A^^ 

17187^A^2 ^ 1207^A^2 ^ 3253Ar3 + 54237 A^^ + 264672A^^ ^ 372^3^3 ^ 9g4jY4 


12407 + 34872 AT^ + 112A^® + 967 N^), 

-^^-^16(-96 - 7567 - 112572 - 5847^ - 1007^ + 36A^ - 13567 N 

9(2 + N){2 + k + NY ^ 
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- 1933k‘^N - 781k^N - SQk^N + 513N^ - 544fc - 912k‘^N^ - 219k^N‘^ + 613A^^ 

+ 133A: - 98k‘^N^ + 268A^^ + 75k + 40A^®). 

It would be interesting to see how one can simplify the above OPEs using the summation 
indices. 


Appendix H The complete 136 OPEs in component ap¬ 
proach corresponding to the single OPE 
in Af = A superspace in section 7 

In this Appendix, one rewrites the complete OPEs, which were presented in J\f = 2 superspace 
in section 6, in the component approach. 


Appendix H.l The OPEs between the higher spin-1 current and 

the other 16 higher spin currents 

The OPE between the higher spin-1 current is given by 

^(1). ^ ^(1)/ \ 1 2k N 

$0 (z) 4>o (2 + fc + AT) + ■ ■ ■ • 


The OPEs between the higher spin-1 current and the four higher spin-| currents are given 


by 


2 


{z — w) 


Cl G ^ + C 2 Ur + C 3 P^' P^ P' -1- C 4 TA r' 




where the coefficients are 


Cl = 1, C2 = 


2i 


{2 + k + N)’ 


C3 = 


6{2 +k + N)’ 


C4 = 


{2 + k + N) 


The fusion rule is given by 


i<*<‘>]. = [/<]. 

2 

where [J] denotes the large A/" = 4 linear superconformal family of identity operator. 

The OPEs between the higher spin-1 current and the six higher spin-2 currents are given 
by 




$1 




w) = 


w] 


Cl P* P^’ + C 2 P^ P' + C 3 + C 4 


uc 
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cgt/r f + c 6(G'* F-G^r) 


(z — w) 

+£*^'^'{c7 <9(r^ r') + C8 (r^ r* r' + f r') + cg a(r'=')} 


(^y) + 


where 

0 the coefficients 

Cl = 

4 (A: - A^) 

{2 + k + NY' 

C5 = 

8 

(2 +A: +A^) 2 ’ 

Cg = 

2i 

{2 + k + N)' 

Again 

the fusion rule is 


2 (A: + AT) 

“ {2 + k + Ny' 


C 6 = 


2i 


' {2 +k + N)' 


2i{k-N) 
""" “ (2 + fc + A^) ’ 
4 

C7 = 


i (fc + AT) 

“ (2 + A: + A^) ’ 

4i 


(2 + A; + Ar)2 


Cs = 


(2 +A; +Ar) 2 ’ 


by 


[t™] . |4.<"'«| = [1% 

The OPEs between the higher spin-1 current and the four higher spin-| currents are given 


(^) <^>1 ’*(«^) = 7 - T^ci r *( M ;) + --^ 

2 [z — wY [Z — wY 

r^' r' + cs r') + ce + C 7 r* 


C 2 G' + cgt/r' 
w) 


{z — w) 


Cs + cg + cioUur + cii u ar' + ci 2 g' u 

2 2 

- 1 -C 13 aG* + ci 4 a^r* + cis du r* + cie r* ar^' r^' + ci 7 u r^' + cig r* r^' 
+cig G^' + C 20 dT^ r^' + C 21 r* r^' (c 22 + C 23 u r^' r 

+ C24 a(r^’ + C25 g ^ + C 26 ar^'^ r' + C27 g r' -t- C 28 ar^) 

-fC 2 g r* + C 30 P* + C 31 r^(l - 6^^) {w) + ■ ■ ■, 


where the coefficients are 

8ikN 8{k — N) 16i{k — N) 

~ ~(2 + k + NY’ ~ 3(2 +k + N)’ ~ ~3(2 + k + NY’ 

2® One assumes that there is no summation over the repeated indices with more than two in this Appendix. 
For example, the whole cs-term contains the index i which appears three times. For fixed index i, this has 
only one single term. 

In Appendix H, all the higher spin currents are bosonic (or fermionic) component currents. We use 
a boldface notation for the higher spin currents appearing in the right hand side of the OPE in order to 
emphasize that they are the higher spin currents. They are not super currents. 
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C4 

C7 

cg 

ClO 

Cl3 

Ci4 

Cl5 

Cl6 

Cl7 

Cl8 

Cl9 

C 2 I 

C22 

C23 

C24 

C25 

C26 

C27 

C28 


4i(A;-iV) _ 2{k-N) ^ 4{k + N) 

9{2 +k + N)^' ~ 3(2 +A; + iV)2’ “ “(2 +A; + iV)2’ 

4i(3A; + 3A^ + 2A:A^) ^ 1 

(2 + A; + iV)2 ’ “ “ 2 ’ 

(60 + 77k + 22 P + 121+ 115A; + 20PA^ + 79N^ + A2k + IGA^S) 

2(2 +A^)(2 +A; +Ar)2 ’ 

Ai ^ _ 2i{3 + 2k + N){10 + 5k + 8N) ^ 2 

{2 + k + Ny' “ 3(2 +A: +A^)3 ’ “ “(2 +A; +A^)’ 

(-60 - 49A; - 14P - 29N + 37kN + 29k‘^N + 37N‘^ + 42A; N‘^ + lOA^^) 

6(2 +A^)(2 +A; +Ar)2 ’ 

4i(l + 2A: + 2N) 

{2 + k + NY ’ 

7(-60 - 49A: - 14P - 29N + 37kN + 29k‘^N + 37 + 42A; + 16Ar3) 

3(2 +Ar)(2 +A: +A^)3 ’ 

4i(13/c + 6A;2 + 3A^ + 9A; A^ + N'^) 

(2 +A^)(2 +A; +Ar)4 ’ 

(20 + 21A: + 6P + 25N + l3kN + 7N^) 

(2 +A^)(2 +A: +A^)3 ’ 

(20 + 21A: + 6P + 25N + l3kN + 7N^) 

(2 +A^)(2 +A: +A^)3 ’ 

7(20 + 21A; + 6P + 25Ar + 13A;Ar + 7Ar2) ^ _ 8 

2(2 +Ar)(2 +A; +Ar)2 ’ “ (2 +A: +Ar)2’ 

(32 + 55k + 18P + 41Ar + 35A; A^ + 11A^2) 

(2 +A^)(2 +A; +Ar)4 ’ 

(13A; + 5k‘^ + 3N + 9kN + N^) 

2(2 +Ar)(2 +A: +A^)3 ’ 

z(32 + 55k + 18A;2 + 41A^ + 35A; A^ + llAr2) 

3(2 +Ar)(2 +A: +A^)4 ’ 

2i(60 + 77k + 22P + 121A^ + 115A; N + 20PA^ + 79N^ + 42A; + lOA^^) 

9(2 +Ar)(2 +A: +A^)4 ’ 

7(16 + 21k + 6 k‘^ + 19A^ + 13k N + 5N‘^) 

4(2 +Ar)(2 +A; +Ar)2 ’ 

{7k + 2e + 23N + 38kN + lOPN + 29N^ + 21A: + 8 N^) 

3(2 +A^)(2 +A: +A^)3 ’ 

(32 + 29k + 6P + 35N + 17kN + 9N^) 

2(2 +Ar)(2 +A: +A^)3 ’ 

(3 + 2A: +A^)(10 + 5A; + 8A^) 

3(2 +A; +Ar)3 ’ 
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C29 


i{lQ + 21k + 6A:^ + 19A^ + 13A: N + 5A^^) 

{2 + N){2 + k + Nf ’ 

z(20 + 2lk + 6P + 2hN + l?>kN + 7N^) 

6(2 +A ^)(2 +A; +A^)3 ’ 

z(16 + 21k + 6P + 19A^ + 13A: + 5N^) 

(2 +A ^)(2 +A; + iV)3 ‘ 

We also introduce 

T^{w) = 

The fusion rule is given by 

[$«] . [$(/)’*] = [P] + [$« $«’*] + 

2 2 2 

where the last term belongs to the next 16 higher spin currents with spin s = 2. 

The OPE between the higher spin-1 current and the higher spin-3 current is given by 

V) = , ^ ,3 Cl U{w) + , ^ ,, C 2 + C3 #1,'^ +C,L + C,UU 

[z — wp [z — wY 

+C 6 G* r* + r* P r' + cg + cg P P) 

+PP{cio + Cii T'J P r') + Ci2 dr r* + Ci3 OU («;) 

ci 4 u r* + ci 5 G* or + ci6 dG^ r* 

[z — w) [ 

+ci75(rfcr«)_ gx^j pfcr«) + dP {w) + ---, 


where the coefficients are 
16k N 

^ ~{2 + k + NY’ 


C2 = 2, 


-3(100 + 187A; + IISA;^ + 24A:=^ + 303A^ 


(2 +A^)(2 +A; +A^)2(5 + 4A; + 4A^ + 3A:A^) ^ ' 

+ 505A: N + 277PN + 46pN + 325A^2 + 455A: P + 195PP + 20PP + U8N^ 

+ 159A: P + A2PP + 24:P + 16kP), 

= -^--r--^—-4(50 + 85A: + 46A:2+ 8P + llOiVT 157A:A^ 

(2 +A: + iV)2(5 + 4A: + 4iV + 3A;iV) ^ 

+ 71A:2iV + 10A;^A^ + 76P + 78k P + 2lPP + 16A^^ + 8k N^), 

A{10 + 9k + 2P + UN + 7k N + ANY „ 2 i 

(2 + A: + NY ’ “ (2 + A: + A^) ’ 
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c? 

Cs 

cg 

ClO 

Cll 

Cl2 

Cl3 

Cl 6 


(32 + 55A; + 18k^ + 41A^ + 35A: iV + IIN^) 

3{2 + N){2 + k + N)^ ’ 

(13A: + 6e + 3N + 9kN + N^) 

4(2 +A^)(2 +A; +A^)2 ’ 

i (8 + 17k + 6k^ + llA^ + llA: + 3N^) 

(2 + A ^)(2 + A : + A ^)3 ’ 

(20 + 21A; + 6 P + 25N + 13k N + 7N^) 

2(2 + A ^)(2 + A ; + A ^)2 ’ 

2i(20 + 21k + 6 P + 25N + 13k N + 7N‘^) 

{2 + N){2 + k + Nf ’ 

2(100 + 99A: + 26P + 151A^ + 85A: iV + Ak‘^N + OSA^^ ^ ^ 4 ^ ^2 ^ g^ys^ 

(2 +A^)(2 +A; +Ar)3 ’ 

8{—2 — k — N + kN) 16 6i 

{2 + k + Ny ’ ^ “(2 +A; +Ar)2’ ^ (2 + A; + A^) ’ 


2i 

{2 + k + N)' 


Ci7 — 


2i 

{2 + k + Ny' 


C 18 = 


8 

(2 +A; +A^) 2 ' 


The fusion rule is given by 


[+’l ■ [++W+ [+’+’]+ [+’]. 


where the last term belongs to the next 16 higher spin currents with spin s = 2. 

The OPEs between the higher spin-1 current and the four higher spin-| currents in different 
basis are given by 


4>k" (w) = 


>(!)-+ 
3 
2 


(z — 

C4 T^ + C5 T^' + ce T 

1 


^ +ir*(n;)+ ^ 


[z — wj 


C2 G^ + csUr 


w 


+ 


[Z — w) 


C 7 + Cg + CQUUr + CwU (9r* + Cn G* U 


.( 1 ) 


+C12 aG* + ci3 a"r* + cu ou r* + cis r* ar^ + cie g t^ + ci7 g^ r f 


+C18 G^' + ci9 dT^ P + C20 tg r* r^' (c2i r' + C22 u r' 

+ C23 a(r^' r') + C24 g^' + C25 oP^ P + C26 uP + C27 P^ dP) 


+C 28 P^ P^ r* + C29 P^ P^ r* + C30 P^ P’^ r'=(i 


^ifc) 


(zc) H—, 


where the coefficients are 

8ikN „ _ Hk-N) 

~ ~{2 + k + NP' ~ {2 + k + N)’ 


6i{k — N) 

{2 + k + N)^’ 
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C4 

Cl 

Cs 

Cg 

Cll 

Cl2 

Cl3 

Ci 4 

Cl5 

Cl 6 

Cll 

Cl8 

Cl9 

C 2 I 

C 22 

C23 

C24 

C25 

C 26 


{k-N) ^ A{k + N) ^ _Ai{?,k + m+ 2kN) 

{2 + k + NY' ~ ~{2 + k + NY' “ {2 + k + NY ’ 

1 

~2’ 

(60 + nk + 22P + 121iV + 115A: N + 20PiV + ^ 42^ ^2 ^ ^g^3) 

2(2 +A ^)(2 +A: +A ^)2 

^ _ 2z(10 + 11A: + 3A;2 + 12A^ + 7A:A^ + 3A^2) 

(2 +A: +A^)2’ “ {2 + k + Nf ’ 

2 

(2 + /c + N') 

(-20 - 19A; - 6P - 7A^ + llA: + Qk‘^N + ISA^^ ^ ^4^ ^2 ^ gjY3) 

(2(2 +Ar)(2 + A: +A^)2) ’ 

4i(l + 2k + 2N) 

{2 + k + NY ’ 

i(-20 - 19A; - 6A;2 - 7Ar + llA: A^ + 6PA^ + ISA^^ ^ ^4^ ^2 ^ 

{2 + N){2 + k + Nf ’ 

4i(13A; + 6P + 3A^ + 9A: A^ + N"^) 

(2 +A^)(2 +A: +A^)4 ’ 

(20 + 2lk + 6A;2 + 2hN + l?>kN + 7N‘^) 

{2 + N){2 + k + Ny ’ 

(20 + 21A: + 6A;2 + 25N + 13k N + 7N^) 

(2 +Ar )(2 +A: +Ar)3 ’ 

z(20 + 21k + 6P + 25A^ + 13A: A^ + 7A^2) 

2(2 +A ^)(2 +A; +A ^)2 ’ 

8 „ _ (32 + 55/c + 18P + 41Ar + 35A; A^ + llA^^) 

(2 +A: +A^)2’ “ (2 +A^)(2 +A; +Ar)4 ’ 

(13/c + 6A;2 + 3A^ + 9A; AT + A^^) 

2(2 +Ar)(2 +A; +Ar)3 ’ 
i(32 + 55k + 18P + 41Ar + 35A; A^ + 

3{2 + N){2 + k + Ny ’ 

2i{l + A^)(20 + 23k + 6A;2 + 23N + lAkN + 6N^) 

3(2 +A^)(2 +A; +Ar)4 ’ 

z(16 + 21k + 6P + 19A^ + 13A: N + 5N'^) 

4(2 +A^)(2 +A; +A^)2 ’ 

(A: + 9A^ + 12A: N + 3PAr + llA^^ ^YkN^ + 3N^) 

(2 +A ^)(2 +A; +Ar)3 ’ 

(32 + 29k + 6A;2 + 35A^ + 17A: A^ + OA^^) 

2(2 +Ar )(2 +A; +Ar)3 ’ 
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(10 + llA: + 3k^ + 12N + 7kN + 3N^) 
{2 + k + iV)3 

i(16 + 21k + Qk"^ + 19A^ + 13A: N + 5N‘^) 
(2 +A ^)(2 +A; +A^)3 
i(20 + 21A: + 6k^ + 25N + 13k N + 

2(2 + A ^)(2 + A : + A ^)3 
i(16 + 21A: + O/c^ + 19A^ + 13A: N + hN"^) 
(2 + A ^)(2 + A ; + A ^)3 


Furthermore, the OPE between the higher spin-1 current and the higher spin-3 current in 
different basis is given by 


++) +>(u.) = -+—Cl + , ^ ,^ C2U(w) 

{z — wy [z — wy 

+7 -C 3 #0 ^ + O ^0 ^ ^0 ^ L + cqU U + C 7 G* r* 

{z — wy 

+e^^^^{cs r* r^' r' + cg + do r') + + ci2 r') 


+d3 r* + d4 du 


{w) 


ci5 u dr r + d6 G* ar* + ci7 dG^ r* 


{z — w) 

+d8 a(r'' r') - dr^ r') + dg d'^u 


(zc) H-, 


where the coefficients are 

Ak{k — N)N 16A;iV ^ 

“ (2 +A; + iV)2’ “ “(2 +A; + iV)2’ “ ’ 

(60 + 77k + 22r + 121iV + 115A: N + 2DrN + TOiV^ + 42A: + 16iV3) 

“ (2 + iV)(2 +A: +A^)2 

4(10 + 9A: + 2A;2 + 14A^ + 7A; + 4iV2) 

“ {2 + k + Nf ’ 

4(10 + 9A: + 2A;2 + 14A^ + 7A;A^ + 4iV2) ^ 2i 

“ {2 + k + Nf ’ “ (2 + A; + iV) ’ 

(32 + hhk + 18P + 41iV + 35A; iV + llA^^) 

“ 3(2 +A^)(2 +A; +Ar)4 ’ 

(13A; + 6P + 3iV + 9A: iV + iV2) 

^ ~ 4(2 + iV)(2 +A: +A^)2 ’ 

4i(8 + 17A; + 6P + lliV + llA: + 3iV2) 

“ (2 +Ar)(2 +A; +Ar)3 ’ 

(20 + 21A; + 6P + 25A^ + 13A: A^ + 7A^2) 

“ 2(2 +Ar)(2 +A: +A^)2 ’ 
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Cl2 = 

Cl3 = 

Ci4 = 

Cl7 = 


2i(20 + 21k + 6A;2 + 25N + 13k N + 7N^) 

{2 + N){2 + k + Ny ’ 

2(100 + 99A; + 26k‘^ + 151N + 85k N + ik'^N + OSiV^ + Uk + 8N^) 

(2 + A ^)(2 + A : + A ^)3 ^ 

8{-2-k-N + kN) 16 


(2 + A: + Ny 
2i 


Cl5 — 


(2 +A: +A^)2’ 


Cl 6 — 


6i 


{2 + k + N)’ 


2i 


(2 + A; + iV) ’ 


Cl8 — 


(2 +A: +A^)2’ 


Cl9 — 


(2 + A: + A^)' 


One can rewrite the above OPEs by changing the order of the operators. For example, 
the OPE between the higher spin-| current and the higher spin-1 current is given by 


«!,'’(«>) = 7—7 

2 [Z — W) 

where the coefficients are 


Cl G^ + C2Ur + (C3P' + C4P^'P^P') 


Cl = -1, 


2i 


C2 = 


C3 = 


(«;) + 


Ai 


C4 = 


(2 + A: + A^)’ (2 + A: + iV)’ 3(2 + A: + A^)2' 

The OPE between the higher spin-2 current and the higher spin-1 current is given by 


$1 ’’ \z) $0 ’{w) = 

+ 


{z — tc)2 
1 

{z — w) 


Cl P* P^’ + ( C 2 + C 3 P'^ P') -1- C4 

C 5 (G* P^' - P*) + C 6 dT^ + C 7 + cg ^(r* P^) 


+ ( Cg a(P^ PO + Cio (T^* P* P' + P^' rO) + Cii u r P 


{w) + --- 


where the coefficients are given by 


Cl = 

C5 = 

Cg = 


4(A: - N) 

(2 +A; + iV)2’ 
2i 

(2 + A; + iV) ’ 
2 

(2 + A; + iV) ’ 


C 2 = 

C 6 = ■ 

ClO = 


z(A; +A^) 

(2 + A; + AT) ’ 

2i{k - N) 

{2 + k + N)’ 
Ai 

{2 + k + Ny' 


C3 = 


2(A: +A^) 


(2 + A: + A^)2’ (2 +A: TAT)’ 

4(A: - N) 


2i{k - N) 


c? — Cg — 


(2 +A; +A^)2’ 


Cll = 


(2 +A; +Ar)2' 


The OPE between the higher spin-| current and the higher spin-1 current is given by 




+ 


{z — wy 
1 

{z — wy 


Cl r(w;) 

C 2 G* + C 3 dP + C 4 P + C 5 P'" P + CqU P 
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+ —^ C7+ cg ^^0^+ cgr* + cior^'r^ + cii dur 
[z — w)\_ 2 2 

+ Ci2 d^r + Ci3 ar' + Ci4 r* dv V Ci5 G' + cig ^71/ T* 

+ ci 7 ^7 ar* + ci 8 aG* + cig ar^'^ r' + C20 (C21 g r' + C22 p r^ g') 

+ C23 G G* + C24 r* + C25 (G T*^' F - F V &) + cse T* F 

+ C 27 aF + C28 G F r' + C 29 a(r^' r^ r') + C 30 ot^ r^' (u-) + ■ • •, 


where the coefficients are given by 


Cl 

C 4 

cs 

Cg 

ClO 

Cll 

Cl3 

Cl4 

Cl5 

Cl7 

Cl9 

C 20 

C 2 I 

C23 

C25 


8ikN ^ _ 3{k-N) ^ _ 4i{3k + 3N + ik N) 

{2 + k + Ny' ~ {2 + k + N)’ ~ (2 + A: + N)^ ’ 

4(/c + A^) _ (k-N) ^ 6i{k - N) 1 

~ {2 +k +NY' ~ {2 + k + NY' ~ ~ {2 + k + NY' ^^“2’ 

(60 + 77k + 22k^ + 121N + 115k N + 20k‘^N + 79N^ + A2k N^ + 16A^3) 

2(2 + iV)(2 +A: + iV)2 ’ 

i(16 + 21k + Qk"^ + 19iV + 13A; N + 5iV^) 

2(2 + iV)(2 +A; + iV)3 ’ 

i(16 + 21k + Qk"^ + 19iV + 13k N + 5iV^) 

(2 + iV)(2 +A: +A^)3 ’ 

2i(10 + 17A; + 6F + 6iV + 7A:iV) ^ 12i(A; + iV + A; A^) 

(2 + A; + NY ’ ~ (2 + A; + A^)2 ’ 

(10 + 13A: + 4A;2 + lOA^ + 7A; A^ + 2NY 
(2 + A; + NY ’ 

4i(13A; + 6F + 3Ar + 9A: AT + N^ 

{2 + N){2 + k + NY ’ 

z(16 + 21A; + 6k‘^ + 19A^ + 13A: N + 5NY Ai 

4(2 +A^)(2 +A; +Ar)2 ’ “ “(2 +A: +A^)2’ 

2i(10 + 17A; + 6F + 6Ar + 7A: A^) _ (10 + 17A; + 6F + 6A^ + 7A: N) 

(2 + A; + NY ’ “ (2 + A: + NY ’ 

(20 + 31A: + lOF + 35Ar + 41A; A^ + 8k‘^N + 21Ar2 + 14A; N^ + AN^ 

2(2 + A ^)(2 + A ; + A ^)3 ’ 

z(20 + 21k + 6F + 25N + 13k N + 7NY 
2(2 + A ^)(2 + A ; + Ar )2 ’ 

(32 + 29k + 6A;2 + 35A^ + 17A: A^ + OA^^) ^ + 6A;2 + 3A^ + 9A; A^ + N^ 

2(2 +Ar)(2 +A: +Ar)3 ’ “ 2(2 + Ar)(2 + A; + Ar)3 

2 ^ i(20 + 21A; + 6F + 25N + 13k N + 7NY 

{2 + k + N)' ~ 2(2 +Ar)(2 +A; +Ar)3 ’ 

(20 + 21A: + 6A;2 + 25N + 13k N + 7NY 
(2 +Ar)(2 +A: +A^)3 ’ 
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(32 + 55A; + 18k^ + 41N + 35k N + IIN^) 

{2 + N){2 + k + N)^ ’ 

4(/c + N) ^ i{32 + 55k + 18P + 41iV + 35A; iV + 

(2 +A; + iV)2’ “ 3{2 + N){2 + k + Ny 

2i (1 + iV) (20 + 23k + 6k^ + 23N + 14A; iV + 6N^) 

3(2 +A^)(2 +A: +’ 

2(16 + 29k + lOP + 27N + 25k N + 2k‘^N + 13A^2 + 4 ^ ^2 ^ 2N^) 

(2 + iV)(2 +A: + iV)3 ■ 


The OPE between the higher spin-3 current and the higher spin-1 current is 


+ 


{z — wY 
1 


Cl r*(M;) + 


C2U{w) 


{z — wY 

C3 + C4 + C5 L + C6 G* r* 


{z — wY 

+ £*^'='(c7rr^'r^r' Tcsr^'T^^) 

+ cg cio r' + cii r* r^' + +2 ou + +3 dr r + cuuu 


+ 7-r C 15 + C16 + C 17 G* dr + C18 dL + C19 d{r^ rr 

[z — w) 

+ C20 dUU + C21 d^U + C22 d^r r* + ( C23 d{T^ P^ P') + C24 P* P^' < 9 T^') 

+ C25 U dr r + ( C26 5(r* P^' P^ P') + C27 d{T^ T^')) + css d{T^ P* P^) 


[w 


(w 


where the coefficients are given by 

4A;(A;-iV)iV _ 16A:A^ 

“ (2 +A; +A^)2’ “ (2 +A: +A^)2’ “ ’ 

(60 + 77k + 22r + 121N + 115A; N + 20rN + 79N^ + A2k + lOiV^) 

“ (2 + iV)(2 +A: +A^)2 

4(10 + 9A: + 2A;2 + 14A^ + 7A;A^ + 4A^2) ^ 2i 

“ {2 + k + NY ’ ~ “(2 +A; + iV)’ 

(32 + 55k + 18P + 41iV + 35A; iV + llA^^) 

“ 3(2 +A^)(2 +A; +A^)4 ’ 

(13A; + 6A;2 + 3iV + 9A; iV + 

“ 4(2 + iV)(2 +A: +A^)2 ’ 

(20 + 21A: + 6P + 25A^ + 13A: 

“ 2(2 + iV)(2 +A: +A^)2 ’ 

4i(8 + 17A; + 6P + HAT + llA: + 3A^2) 

“ (2 +A^)(2 +A; +Ar)3 ’ 
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Cl2 = 


Cll — 


Cl3 = 


Ci4 — 


Cl6 — 


Cl7 — 


Cl9 — 


C 20 — 


4i(20 + 21A: + 6k‘^ + 25N + 13k N + 7N^) 
(2 +A^)(2 +A; +A^)3 ^ 


8{-2-k-N + 3kN) 
{2 + k + Nf 


(^2 + 7Vj(^2 + fc + [‘Z + li + I\y 

2(100 + 99k + 26A;2 + 151iV + 85A; iV + ik'^N + OSiV^ + 14A; + 8N^) 

(2 +A^)(2 +A: +A^)3 ’ 

4(10 + 9A: + 2A;2 + 14A^ + 7A;A^ + 4A^2) ^ 

{2 + k + Nf ’ “ ’ 

2(60 + 77k + 22P + 121A^ + 115A; N + 20PiV + 79N‘^ + A2k N‘^ + 

(2 + iV)(2 +A; + iV)2 ^ 

8i ^ _A{l9 + 9k + 2k‘^+ IAN+ 7kN+ AN‘^) 

~ {2 +k + Ny “ {2 + k + Nf ’ 

(20 + 21A: + 6P + 2hN + l3kN + 7Ny 
2(2 + iV)(2 +A: +A^)2 ’ 

8(10 + 9k + 2^ + UN + 7kN + AN^ 

{2 + k + Ny ’ 

16(—2 — k — N + k N) 

(2 + A: + Nf ’ 

2(100 + 99A; + 2Qk‘^ + ISliV + 85A; iV + 4A;2A^ + 65N^ + lAk + SN^ 

(2 +A^)(2 +A: +A^)3 ’ 

i{16 + 21k + 6k‘^ + 19A^ + 13A: N + 5A^^) 

^23 /r> , A r\ /rA , 1 , T\ t\ Q 7 ^24 


C21 = 


C 22 — 


Ai 


C 25 — 


C 27 — 


C 28 — 


16 


(2 + A^)(2 + A; + iV)3 


(2 + A: + iV)2’ 

_ (32 + 55k + 18A;2 + 41iV + 35A; iV + llA^^) 
~ 3(2 +A^)(2 +A; + iV)4 ’ 


(2 +A; +A^)2’ 

(13A; + 6A;2 + 3iV + 9A; iV + 

4(2 + iV)(2 +A: +A^)2 ' 

2i(20 + 21A: + Qk"^ + 25N + 13kN + 7Ny 


{2 + N){2 + k + Ny 


In Appendix J, the same OPEs with 


v»/~\ v»v» /~\n + 


Appendix H.2 The OPEs between the higher spin-| currents and 

the other 15 higher spin currents 

The OPEs between the higher spin-| currents are given by 


$a),*(;^) ^ ^ ,, Cl 6 ^^ + ^ 




(z — w)^ 


[z — w) 


C2 


P* P^’ + C 3 P'^ P' + C4 + C 5 


W 


(z — w) 


(1 - (c 6 P* dP + C7 dr P^' + Cg (T*^ P^ P^' + P^ P*) + Cg (T*^ py) 


+cio dP + Cn d{P P') + cu dV^ + P (cis L + c^U U + +5 dP P 
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+ci6 6^^ dr^ + ci7 T“ r'’ r" + cig t 


nfc T^k 


iabc rriia t'6 t'C 


^ik rjiik 


(«;) + 


where the coefficients are 
AkN 


Cl = 


C5 = 


cg = 


Cl2 = 


Cl6 — 


(2 + A; + A^) 
2i(k - N) 

(2 + k + N)’ 

1 

(2 + A: + A^) ’ 
i 

2 + k + N' 


C2 = 

C6 = 

Cio = 


4(A: + A^) 

(2 +A: +Ar)2’ 
2 


(2 + A; + AT) ’ 
A(-2 + A: + A^) 


C3 = 

C7 = 


2{k - N) 

{2 + k + Nf' 
2{-2 + k + N) 
{2 + k + N) ’ 
{k-N) 


C4 = 


Cs = 


2i{k + N) 

{2 + k + N)' 

2i 

~{2 + k + N)^’ 


2 + k + N 
Cl3 = ~2, Ci4 = - 


Cll — 


(2 + A; + AT) ’ 


(2 +A; +Ar)2’ 

2(6 +A:+ A^) 
(2 +A: +A^)2’ 


Cl5 — 


Ci7 — 


4i 


{2 + k + N)^' 

Again the fusion rule is given by 


(2 + A; +Ar)2’ 


Cl8 = 


(2 + A: + A^) 




(i).il _ 


The OPEs between the higher spin-| currents and the higher spin-2 currents are given by 




(l)jfc/ 


Cl + 


5*^'(c2G'^ + C3f/r^ 


(z-w)^ ^ (z-w)^ 

+C4 r* + C5 + C 6 r'’ + C7 ar^) + (cg G^ + cgUr^ + cw r* r^' 

+cii(T*^r^ - T^P) + ci2 r* + ci3 ar^ + ci4(t^'' r^' + r^)) 

1 


uc 


+ 


[z — Wl 


P \ C15 + Ci6 + Cl7 LV>^ + CisU UP + C 19 u ar' 




+C20 du P + C21 a^r^ + C22 ar* r* + C23 P r* + C24 P + C25 u r* 

+C26a r* + C27 og^ + |^C28 ar* r“ r'’ + C29 u r* r“ 

+C30 r* a(r“ r'’) + C31 g* + C32 g* r“ r'’ + C33 op^ r* + C34 p^ u r* 

+C35 P^ uP + C36 G“ r'' r* + C37 ar“ + cgg g“t*'’ + C39 p^ r“ 

+c4o(t^' ar' - ar') + C4i(r^ ar' r' - sP’^ dP r') 

+C42 {P^ uP- 5 ^P^ u r') + c43(g' r' - r') 

+c44(t^' P^ - h*' P^ P^ r^) + c45(g^ P^ - P^) + C46 P’" p’^ 

I ^ ^rj^ik rjnil _ rjnil rjnil _j_ ^ ^rj^kl rjnli ^ikob rjnka r^ik 

+ C49 p'^ ar'^ + C50 P^ r* r' + csi p'^ p'^ r^} 
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(c52 du r' + C53 ar' u + C54 ac' + C55 a'r') + cse r' a(r^' 
+C57(r^' UT'^ - uP) + c58(aF f + ar^ 

+C 59 {G^ r^' + c 6 o(-g^' + g^ t^) 

+C6i(-ar^ F + af r^) + ces ar* + ces ar^'^ r* 


+c64(t*^' + C65 (T*^' ar^ - aF) 

1 


+c66(t*^' f r^) 






^3 (^ - «')' 


(j k){w) + --- 


where the coefficients are 


Cl 

C5 

cg 

C12 

C 16 

Cl7 

Cl9 

C20 

C 2 I 

C 22 

C 23 

C24 

C25 

C 27 


8ik N 


{2 + k + Ny’ 

2{k-N) 

~{2 + k + N)^' 
2i{2 + 3k + 3N) 
{2 + k + N)‘^ 
2{2 + 3k + 3N) 


C2 = 


(k-N) 


C6 = 


(2 + A: + A^) ’ 
2{k-N) 

{2 + k + Ny’ 

8i 

Cio — 


C 3 = 


C 7 = 


2i{k - N) 

{2 + k + Nf' 
4i{k + N) 
~{2 + k + Ny’ 
2 


C 4 = 


Cl3 = 


(2 + A; + Ny 
8i{k - N) 


Cll — 


Ci4 — 


2 +A: + iV’ 
A{k - N) 


cs = 


4(A: + N) 

{2 + k + Nf' 

{2 + 3k + 3N) 
{2 + k + N) ' 


{2 + k + Ny ’ (2 + A: + A^)2’ (2 + A: + A^)2’ 

(60 + 77k + 22^ + 121A^ + 115A: N + 20k^N + 79N^ + A2k + 16A^3) 

2(2 +A^)(2 +A; + iV)2 


Cl5 — 


2 ’ 


Ai Ai 

{2 + k + Ny ^ (2 +A: +A^)2’ 

2A(10 + llA: + 3A;2 + 12A^ + 7A: + 3Ny 

(2 + A: + Nf ’ 

i(-20 - 19A; - 6A;2 - TA^ + llA; A^ + Qk'^N + ISA^^ + 14A; + 6A^3) 

(2 +Ar)(2 +A: +Ar)3 


4A(5 + 3A: + 3N) 

(2 + A; + A^)2 ’ 

4A(16 + 29k + lOA:^ + 27N + 2bkN + 2k^N + 13Ar2 + 4A: A^^ ^ 2Ny 

(2 +Ar)(2 +A: +A^)4 
(20 + 21A: + 6A;2 + 25N + 13k N + 7Ny 
(2 +Ar)(2 +A: +Ar)3 ’ 

7(20 + 21A; + 6A:2 + 25N + 13k N + 7Ny 
2(2 +A^)(2 +A; +A^)2 ’ 

(20 + 21A: + 6A;2 + 25N + 13k N + 7Ny ^ 2 

(2 +Ar)(2 +A: +Ar)3 ’ “ “(2 +A; +A^)’ 

(-20 - 19A: - 6k‘^ -7N + llkN + Qk^N + ISA^^ + 14A: N'^ + 6A^3) 

2(2 +Ar)(2 +A; +Ar)2 ’ 
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C28 

C29 

CSO 

C 3 I 

C32 

C33 

C34 

C35 

C 36 

C 37 

C38 

C39 

C41 

C42 

C43 

C45 

C46 

C47 

C48 


2i(l + A^)(20 + 23A: + 6k^ + 23N + 14A:A^ + 6N^) 

{2 + N){2 + k + N)^ ’ 

i(32 + 55k + 18P + 41iV + 35A; iV + 

{2 + N){2 + k + N)^ ’ 

2i(20 + 27k + 8P + 39N + 39k N + 7k^N + 25N^ + Uk + 5N^) 

{2 + N){2 + k + N)^ ’ 

z(13A; + 6k^ + 3N + 9kN + N^) 

4(2 +A^)(2 +A; +A^)2 ’ 

(13/c + 6P + 3N + 9kN + N^) 

2{2 + N){2 + k + Nf ’ 

{5k + 2k^ + 5N+UkN + Ak'^N + 7N^ + 7kN^ + 2N^) 

{2 + N){2 + k + N)^ ’ 

(13A: + 6e + 3N + 9kN + N^) 

2{2 + N){2 + k + Nf ’ 

(16 + 21A: + 6k^ + 19A^ + 13A; iV + 5N^) 

(2 + iV)(2 +A: + iV)3 ’ 

(16 + 21A: + 6A;2 + 19A^ + isk N + 5N^) 

(2 +Ar)(2 +A: + iV)3 ’ 

2{k + 9N+12kN + 3PN + lliV^ + 7kN^ + 3N^) 

(2 +A^)(2 +A: +A^)3 ’ 

7(16 + 21A; + 6k‘^ + 19A^ + 13A: N + 5N‘^) 

2(2 +A^)(2 +A; +A^)2 ’ 

(32 + 55A: +18P+ 41iV + 35A;A^ +11A^2) ^ ^ ^2 

(2 +A^)(2 +A; + iV)4 ’ “ (2 +A; + iV)2’ 

4i(8 + 21k + 8P + 15A^ + 17kN + + 7N‘^ + 2kN‘^ + N^) 

(2 + iV)(2 +A: +A^)4 ’ 

(20 + 21A; + 6A;2 + 25N + l3kN + 7N^) 

(2 +A^)(2 +A; + iV)3 ’ 

(20 + 21A; + 6A;2 + 25iV + 13A;iV + 7iV2) ^ Ai 

(2 +A^)(2 +A; + iV)3 ’ “ “(2 +A: +A^)2’ 

7(20 + 21A: + 6A;2 + 25N + 13k N + 7N^) 

2(2 + iV)(2 +A: +A^)2 ’ 

7(16 + 21A; + 6A:^ + 19A^ + 13A: N + 5N‘^) 

(2 +A^)(2 +A; + iV)3 ’ 

7(16 + 21A: + Qk"^ + 19A^ + 13A: N + 5N‘^) 

(2 +A^)(2 +A: +A^)3 ’ 

7(13A; + 6A;2 + 3iV + 9A: iV + 

(2 +A^)(2 +A; + iV)3 ’ 
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C49 

C50 

C51 

C52 

C55 

C58 

Cei 

C64 


(10 + llA: + 3A;2 + 12N + 7kN + 3N^) 

{2 + k + Nf ’ 

2(32 + 55k + 18A;2 + AIN + 35k N + IIN'^) 
(2 + iV)(2 +A: +A^)4 
z(20 + 21k + 6P + 25N + 13k N + 

8(2 +A^)(2 +A; +A^)3 ’ 


2 i {-2 + k + N) 

2 i 

(-2 + A: + F) 

{2 + k + NY 

’ “ {2 + k + N)' 

(2 + A: + F) 

1 

-S£ 

* ^S' 

Ai 

_ — 

4 

(2 +A: + F)2’ 

(2 + A: + F)2’ (2 + A; + F)2’ 

Ai{k - N) 

4 

2 i 

{2 + k + Nf' 

(2 + A; + F)2’ 

“ (2 + A: + F) ’ 

2 {k - N) 

2{-2 + k + N) 

2(A: + F) 

(2 +A: + F)2’ 

“ (2 + A: + Nf ’ 

(2 + A; + F)2’ 

Ai 

2(4 + A; + N) 

r> - 

Ai 

{2 + k + Ny' 

(2 + A; + F)2 ’ 

“ (2 + A; + F)2 ■ 


The fusion rule is 




where the last term belongs to the next 16 higher spin currents with spin s = 2. 

The OPEs between the higher spin-| currents and the higher spin-| currents are given by 

1 


2 

1 


sWd ( ^,y\ - 


Cl + C2 F + C 3 + C5 


-ikl\ 


(z — w)^ 

6^^ (c6 ^ + C7 + C8 L + C9 f/ f/ + Cio at/ 


w 


(z — wy 

+e^’^^{cn r“ T" + C12 T" + Ci3 + Ci 4 T^ + cis G* T* 

+C 16 dT^ T^ + ci7 dr T* + C 18 + cig + C 20 V T^ 

+ C 21 r T") + C 22 U r r + C 23 G* F + C 24 r 

+C25{r dr - ar' F) + C26 u + C27 dr^ + (02^0^ r') + C29 a(r'^ r') 

+C30 u + C31 dT^^ +c32(f^ r r' + F'^ r* r')) 

+(i - F) (c33 + c34 (F'= F r + F^ r* r'^)) 

1 

{z — w) 


[W 


r {c35 + C36 d^^o^ d^^o'^ + C37 dL + CssLU + C^gUUU 

+C40 duu + C41 d'^u + C42 u ar* r* + C43 g* ar* + C44 aG* r* + C45 aF* r* 
+C 46 dG^ r + C47 G^ ar'^ + C48 a^r^ r^) + F^"(c49 r* a(r“ r'’ r") 
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+C50 r“ r" + C 51 a(r^ r") + C 52 r'* r" + C 53 r“ ar'’" 

+C 54 ar“ + C 55 r* dr + C56 r* r" + C 57 ar* r") + css 

+C59 r* + ceo T’" r* or + cei dr + ces [/ + C 63 dT^ 

+ (c64 9r“ r" + C65 g“ r" + cee ar" + cqj r“ ar'* r")} 

Us + C 69 + C 70 + C 71 L + C 72 L r F 

+C73 G* G^’ + C74 u r* dr + C75 G ar* r^' + C76 + C77 u u 

+C78 F + C79 r* d^r + cgo dr dr + cgi ar^' g + C82 aG r* f 
+C 83 G* G r^’ + C 84 G^' G r* + C 85 G* ar^’ + C 86 dr r + C 87 aG^' r* 

+C88 r^ dr r + C89 r^ dr r + (c9o g + C91 g r' + C92 g^ g' 

+C 93 G'^ G r' + C 94 aG'^ r' + C 95 + cge r^uu+ C 97 du 

+C98 dr^ u + C99 d‘^r^ + cioo r' + Cioi du r' + C102 a^r^ r' 

+C103 ar"^ ar' + cio4 a^r' + cios g g r' + cioe u a(r'^ r') 

+cio7(i + + r r^ r^) + cio8 dr 

+C109 G* + Clio G^' + cm (ar* r* r' + aF f r') 

+C112 G^ fG F + C113 G^ r' r* + cii 4 G^ f + cii5(g* r* + f) 

+cii6(ar'= r^ + r^ ar') + cii7(aF^ ar^) + cii8 r^’ ar^ 

+C119 ar^’ + C120 r^ r* + C121 r’^ f + C122 g^' ar* r* 

+C123 G^' ar^’ F + ci 24 dr + C125 r r* ar'^ + ciae r^ ar* 

+ci 27 (f'' r^ r^ + F^ F^ r^) + cus r^ g^ r* f + C129 
+C 130 aF^ ar* r' + C 131 r^ ar* r' + C 132 f^ r* ar' + C 133 r^ F^ F' 

+ C134 aG^'^ r^’ r' + C135 r^ dr + ci36 g^'^ F ar^) + C137 r* F ar'^ 

+C138 aF^ F^ + C139 r^ dr^ + ci4o r^ r’" u + cui dr^ r* 

+ci42(F'= g f + r^ u r* r^) + C143 g^ r* F + C144 aF^ F («;) + •••, 


where the coefficients are 


Cl 

C 3 

C 5 

C 7 


SkN ^ 16(A:-F)(3 + 2A; + 2F) 

r + k + Nf' “ 3(2 +A; + F)3 ’ 

Si{k- N)r + 2k + 2N) ^ 8(3A: + 2F + 3F + 2A:F + 2F2) 

3(2 +A; + F)2 ’ “ 3(2 +A: + F)2 

47(3A: + 2F+ 3F + 5A;F + 2F2) ^ ^ 

3(2 +A: + F)2 ’ ^6 - - , 

60 + 77k + 22r + 121F + 115A;F + 20^;^^ + 79^^ + 42A:F2 + 16^3 

(2 + F)(2 +A: + F)2 ’ 
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C8 

ClO 

Cl2 

Ci4 

Cl6 

Cl7 

Cl9 

C 20 

C 2 I 

C23 

C26 

C29 

C32 

C36 

C37 

C40 

C43 

C46 

C 48 


4(3 + 2A: +A^)(10 + 5A; + 8A^) 


3(2 +A; + iV)2 
4(4 + 5A; + 5A^) 

(2 + A: + A^)2 ’ 


C 9 = 


4(3 + 2A: +A^)(10 + 5A; + 8A^) 


Cll — 


3(2 +A: + iV)2 
(32 + hhk + 18A;2 + 41iV + ?>hkN + 


?,{2 + N){2 + k + Nf 


7(8 + 17A: + Qk^ + llA^ + 11A:A^ + 3N^) 

(2 +A^)(2 +A; + iV)3 ’ 

2i(2 + 3A: + 3N) 4i{k + N) 


Cl3 = 


{-9k -QP + N- 7kN + N^) 
4(2 + iV)(2 +A; + iV)2 ^ 


Cl5 — 


(2 + A; + iV)2 ’ (2 + A: + A^)2’ 

2(300 + 297k + 94P + 453A^ + 255A;iV + 20A;2A^ + ITOA^^ ^ 42kN^ + lOiV^) 


C 18 = 


3(2 +A^)(2 +A: +A^)3 
(20 + 2lk + 6A;2 + 25N + 13A;iV + 7N^) 


32{k - N) 

3{2 +k + N)' {2 + N){2 + k + Ny 

(60 + 71A: + 18A;2 + 67N + 43A;iV + 17iV2) 

(2 + iV)(2 +A: +A^)2 ’ 

4i(20 + 21A; + 6 P + 25N + 13A:A^ + 7N^) 

(2 + iV)(2 +A: +A^)3 ’ 

27(60 + 59k + 18A;2 + 79N + 37kN + 23iV2) 


3(2 +A^)(2 +A; + iV)3 

2i{2 + 3k + 3N) 


C22 — 


27 


C 24 = 

C 27 = 

C30 = “ 


(2 + A; + iV)2 ’ 
8i{k - N) 

3(2 +A; + iV)2’ 
2i{k - N) 


C33 — 


(2 +A: +A^)2’ 
47 


C25 — 

C28 = 

C 3 I = 


(2 +A: +A^)2’ 
lQ{k-N) 
“ 3(2 +A; + iV)3’ 
2i{k - N) 


{2 + k + Ny’ 

47(1 + k + N) 


{2 + k + N)^ 

Ai{k + N) 

~{2 + k + Ny'' 

4 

(2 +A; + iV)2’ 

4(/c - A^) ^ 

“3(2 +A; + iV)2’ ^33 - - (2 + ^ + ^^2 ’ ^34 - 2^2 +A; + iV)3’ 

(60 + 77A: + 22k‘^ + 121+ 115A; A^ + 20A;2A^ + 79N^ + 42A; Ar2 + 16Ar3) 

2{2 + N){2 + k + Ny ^ 

(3 + 2/C +Ar)(10 + 5A: + 8 Ar) 4 


{2 + k + Ny' 

Ai{k - N) 


C35 - -2^ 


3(2 +A: +Ar)2 

2(3 + 2A: +A^)(10 + 5A; + 8A^) 


C 38 — 


{2 + k + N)’ 
12 


C39 — 


3(2 +A; +Ar)3 
27(2 + 3k + 3N) 


C 41 — 


(2 +A; +A^)2’ 
8 

C 42 — 


(2 + A: + Ar)2 ’ 
2i{-2 + k + N) 


C44 — 


(2 + A; + A^)2’ (2 + A; + Ar)2’ 

2i(6 + A: + A^) 20(-A: + A^) 


(2 + A; + A^)2 ’ 
87 


C45 — 


3(2 +A; +Ar)3’ 


{2 + k + Ny ’ (2 + A: + A^)2’ 

(300 + 249A; + 94^;^ + 501A^ + 231A: N + 20A;2A^ + 203A^2 ^ 42 ^ ^2 ^ 

6(2 + A ^)(2 + A : + A ^)3 ^ 
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C49 

C50 

C51 

C52 

C53 

C54 

C55 

^56 

C57 

C58 

C59 

Ceo 

Cei 

C63 

C64 

^66 

C67 

C69 

C 70 


(32 + 55A; + ISA;^ + 41N + 35k N + IIN^) 

3{2 + N){2 + k + N)^ ’ 

(32 + 55k + 18A;2 + AIN + 35k N + IIN^) 

3{2 + N){2 + k + N)^ ’ 

7(16 -5k- 6P + 13A^ -5kN + 3N^) 

3(2 + iV)(2 +A: + iV)3 ’ 

7(32 + 29k + 6A;2 + 35iV + 17A; iV + 9N^) 

2(2 + iV)(2 +A: + iV)3 ’ 

(16 + 3A: - 6A;2 + 21A^ -kN + 7N‘^) 

4(2 + iV)(2 +A: +A^)2 ’ 

(48 + 21A: + 6P + 35A^ + 13A: + 5N^) 

4(2 + iV)(2 +A: +A^)2 ’ 

7(32 + 29k + 6k^ + 35N + 17kN + 9N^) 

2(2 + iV)(2 +A: + iV)3 ’ 

7(13A: + 6A;2 + 3A^ + 9A; + N^) 

2(2 +Ar)(2 +A: +Ar)3 ’ 

7(13A: + 6A;2 + 3A^ + 9A; A^ + N^) 

2(2 +Ar)(2 +A: +Ar)3 ’ 

(20 + 21A: + 6P + 25N + 13k N + 7N^) 

2(2 +Ar)(2 +A: +A^)2 ’ 

7(20 + 21A: + 6A;2 + 25N + 13k N + 7N^) 

(2 +Ar)(2 +A: +A^)3 ’ 

7(20 + 21A: + 6k^ + 25N + 13k N + 7N^) 

(2 +Ar)(2 +A: +A^)3 ’ 

7(20 + 21A: + 6A;2 + 25N + 13k N + 7N^) ^ 2 

(2 +Ar)(2 +A: +A^)3 ’ “ “(2 +A; +A^)2’ 

(60 + 71A: + 18A;2 + 67N + 43k N + 17N^) 

12(2 +A^)(2 +A; +A^)2 ’ 

7(60 + 47A: +18P+ 91Ar + 31A:A^ + 29A^2) ^ 4 

6(2 +A^)(2 +A; +Ar)3 ’ “ (2 +A; +A^)2’ 

7(60 + 71A: + 18P + 67N + 43k N + 17N^) 

6(2 +A^)(2 +A; +Ar)3 ’ 

7(60 + 71A: + 18P + 67Ar + 43A:A^ + 17A^2) ^ ^ 

6(2 +A^)(2 +A; +Ar)3 ’ “ 4’ 

(60 + 77k + 22k^ + 121A^ + 115A: N + 20PA^ + 79N^ + 42A; + 16Ar3) 

4(2 +A^)(2 +A; +Ar)2 

(60 + 77k + 22k^ + 121A^ + 115A; N + 20eN + 79N‘^ + 42A: + 16Ar3) 

2(2 +A^)(2 +A: +A^)2 ’ 
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C?! 

C 72 

C 73 

C74 

C 75 

C 76 

C77 

C78 

C 79 

Cso 

C81 

C82 

C83 

C84 

C86 

C87 

C88 

C89 


7(20 + 2lk + 6k‘^ + 25N + 13k N + 7N^) 

{2 + N){2 + k + N)'^ ’ 

2(20 + 21k + 6A;2 + 25N + 13k N + 7N^) 

(2 +A^)(2 +A; + iV)3 ’ 

(20 + 21k + 6P + 25N + 13k N + 7N^) 

2(2 +A^)(2 +A; + iV)2 ’ 

4(16 + 29k + lOP + 27N + 25k N + 2PiV + + 4^ ^2 ^ 2iV3) 

(2 +A^)(2 +A; + iV)4 ’ 

4(13/c + 6A;2 + 3iV + 9A; + N^) 

(2 +A^)(2 +A; + iV)4 ’ 

- 3(2 + iV)(2 + ;c + iV+ <-'^° - 

10A:^iV + 10A^2 + Q7k + 31k‘^N‘^ + 31+ 29k + 8A^^), 

7(20 + 21A: + 6A;2 + 25N + 13k N + 7N‘^) 

(2 +A^)(2 +A; +A^)3 ’ 

(-60 - Q5k - 14P - 13A^ + 29A; A^ + 20A;2A^ + 45A^2 ^ 42^ + lOA^^) 

3(2 +A^)(2 +A: +A^)3 ’ 

—^- 77 -^- 77(240 + 352k + 79k'^ - lAk^ + 560A^ + 710A; N + 195k‘^N 

3{2 + N){2 + k + NY^ 

29k^N + 471A^2 ^ 4^0^ ^2 ^ Q2k‘^f^‘2 + + 53 ^ jy3 ^ i6jy4^^ 

-^^-774(180 + 261A; + 124^;^ + 20A:=^ + 393A^ + 429A; N + 133k‘^N 

3{2 + N){2 + k + NY ^ 

19k^N + 293A^2 + 211A; + 31k‘^N‘^ + 86A^^ + 29k + 8A^^), 

2i(8 + 21A: + Se + ISA^ + 17A; A^ + + 7N‘^ + 2kN‘^ + 

(2 +Ar)(2 +A: +A^)3 ’ 

4(16 + 29k + lOP + 27N + 25k N + 2k‘^N + lOA^^ ^ 4 ^ jy 2 ^ 2A^3) 

(2 +A^)(2 +A: +A^)4 ’ 

7(20 + 21k + 6P + 25N + 13kN + 7NY 
(2 +Ar)(2 +A: +A^)3 ’ 

7(20 + 21A: + 6A;2 + 25N + 13k N + 7NY ^ Ai{k + N) 

(2 +A^)(2 +A; +A^)3 ’ “ “(2 +A: +Ar)2’ 

2i(24 + 29k + 8P + 31A^ + 21A: A^ + k^N + llA^^ + 2fc A^2 ^ 

(2 +A^)(2 +A; +Ar)3 ’ 

2i(8 + 21A: + 8k^ + ISA^ + 17A; A^ + eN + 7N^ + 2kN^ + 

(2 +Ar)(2 +A: +A^)3 ’ 

7(20 + 21A; + 6P + 25N + 13k N + 7NY 
(2 +Ar)(2 +A: +A^)3 ’ 

7(20 + 21k + 6P + 25Ar + 13A; AT + 7A^2) 

(2 +Ar)(2 +A: +A^)3 ’ 
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Cgo 

Cgi 

C92 

C93 

C94 

C95 

Cge 

C97 

Cgs 

Cgg 

Cioo 

Cioi 

C102 

Cl03 

Cl04 

Cl05 

C106 


i(16 + 21A: + Qk'^ + 19iV + 13k N + 5A^^) 

2(2 + iV)(2 +A: +A^)2 ’ 

(13A: + 6e + 3N + 9kN + N^) 

{2 + N){2 + k + N)^ ’ 

(16 + 21A: + 6P + 19A^ + 13A: iV + 5N^) 

2(2 + A ^)(2 + A : + A ^)2 ’ 

2i(16 + 21k + 6P + 19iV + 13A: iV + 5N^) 

(2 + iV)(2 +A: +A^)3 ’ 

2i{k + 9N + 12kN + 3k^N + llA^^ ^YkN^ + 3N^) 

(2 + iV)(2 +A: +A^)3 ’ 

i{lQ + 21A; + 6k‘^ + 19iV + 13A; N + 5A^^) 

2(2 + iV)(2 +A: + iV)3 ’ 

i(16 + 21A: + 6/c^ + 19iV + 13A; N + 5N'^) 

2(2 + iV)(2 +A: +A^)3 ’ 

3i(20 + 21k + 6P + 25N + 13k N + 7N^) 

2(2 + iV)(2 +A: +A^)3 ’ 

i{29 + 13A; + 2P + 33iV + 9A: - 2eN + ISiV^ + 2N^) 

2(2 +A^)(2 +A; + iV)3 ’ 

Qi2 + N){l+k + Nf ^^^^ + ^ 

lOPiV + 167A^2 + Q3k - llk'^N'^ + 56A^^ + 13A: + 3N^), 

(32 + hhk + 18A;2 + 41iV + 35A; + llA^^) 

(2 +Ar)(2 +A: +A^)4 ’ 

2(1 + A^)(20 + 23k + 6P + 23A^ + 14A: A^ + QN"^) 

(2 +Ar)(2 +A: +A^)4 ’ 

e(2 + Ar)(2Vfc + iV)4 (^^ + 252^ + 121^^ + Uk^ + 180iV + 220^ N - l^k^N 

29k^N + 139A^2 + 72k - 22k^N‘^ + 73N^ + 26k + 16A^^), 

—-—^-^2(96 - 42A; - 82k‘^ - 20k^ + 186Ar + 14A; A^ - 45k^N - lOk^N 

3{2 + N){2 + k + Ny ^ 

16AN^ + 51A: - llk'^N'^ + 62N^ + 13A: + 8N^), 

Q(2 + N){2 + k + ^ 

20PA^ + 139A^2 + 72k - 22k^N‘^ + 73N^ + 26A: A^^ + 16Ar^), 

(32 + 55k + 18A;2 + 41A^ + 35A: A^ + llA^^) 

(2 +A^)(2 +A: +A^)4 ’ 

(20 + 31A; + 10A;2 + 35A^ + 41A: A^ + 8k^N + 21Ar2 + 14A; N'^ + 4Ar3) 

(2 +A^)(2 +A; +Ar)4 ’ 
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Cl 07 

Cl 08 

Cl 09 

Clio 

Cm 

Cll2 

Cll 3 

Cll 4 

Cll 5 

Cue 

Cll 7 

Cll8 

Cll 9 

Cl20 

Cl21 

Cl22 

Cl 23 

Cl 24 

Cl 25 


7(20 + 2lk + 6P + 25N + 13k N + 7N^) 

2{2 + N){2 + k + Ny ’ 

i{k — iV)(16 + 21k + 6k‘^ + 19N + 13k N + 5iV^) 

2{2 + N){2 + k + N)^ ’ 

(13A: + Qk^ + 3N + 9kN + N^) 

2(2 +A^)(2 +A: +A^)3 ’ 

(16 + 21k + 6P + 19iV + 13A: iV + 5N^) 

2(2 +A^)(2 +A; + iV)3 ’ 

(32 + 55k + 18A;2 + 41iV + 35A; 

(2 + iV)(2 +A: +’ 

2(16 + 21k + 6A;2 + 19A^ + 13A: + 5N^) 

(2 +A^)(2 +A; +Ar)3 ’ 

2(8 + 17k + 6P + HAT + llA: AT + 3A^2) 

{2 + N){2 + k + Ny ’ 

(16 + 21k + 6P + 19Ar + 13A: AT + 5N‘^) 

{2 + N){2 + k + N)^ ’ 

(20 + 21A: + 6P + 25N + 13A: A^ + 7N^) 

2(2 +A^)(2 +A: +A^)3 ’ 

(16 + 21A: + 6P + 19A^ + 13A: A^ + 5N^) 

4(2 +A^)(2 +A: +A^)2 ’ 

(48 + 3A: - Qk"^ + 37N -kN + 7N^) 

4(2 +A^)(2 +A: +A^)2 ’ 

7(120 + 106A: - 19k‘^ - 18k^ + 290A^ + 236A; N + 19k‘^N + 215A^2 ^ xo8A: + 47A^3) 

3{2 + N){2 + k + Ny 

i{k - N){32 + 55k + 18^;^ + 41A^ + 35A: A^ + llA^^) 

3(2 +A^)(2 +A; +Ar)4 ’ 

2(32 + 55k + 18P + 41Ar + 35A: A^ + llA^^^ 

{2 + N){2 + k + N)* ’ 

2(32 + 55k + 18P + 41Ar + 35A: A^ + llA^^^ 

{2 + N){2 + k + N)^ ’ 

i(64 + 142A: + Q5k'^ + 6k^ + 114A^ + 134A; N + 23k‘^N + 57N^ + 2Qk + OA^^) 

2(2 +A^)(2 +A: +A^)4 ’ 

7(128 + 206A; + 8 lP + 6 P + 210A^ + 198A: N + 3lPA^ + lOSA^^ ^ 42 ^ ^2 ^ ^7jy3) 

2{2 + N){2 + k + N)* ’ 

7(96 + 220A: + 93k‘^ + 6k^ + 148A^ + 172A; N + 19A;2A^ + SSA^^ + ISA: N'^ + 5Ar3) 

(2 +A^)(2 +A; +Ar)4 ’ 

- ^^ -77^(240 + 340A; + 143A:2 + 18A;3 + 452Ar + 446A: N + 97PN 

3{2 + N){2 + k + Ny ^ 

275N^ + UAk N‘^ + 53N^), 
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Cl26 

Cl27 

Cl28 

Cl29 

Cl30 

Cl31 

Cl32 

Cl33 

Cl34 

Cl35 

Cl36 

Cl37 

Cl38 

Cl39 

Cl40 

Cl41 

Cl42 

Cl43 

Ci44 


— T. - ^ + 133A;^iV 

o (z ~\~ i V ) f z “h “h i V ) 

U9N^ + 228k + 89N^), 

7(16 + 21k + 6k‘^ + 19iV + 13A; N + 5N‘^) 

(2 + iV)(2 +A: +A^)3 ’ 

2(32 + 55k + 18P + 41iV + 35A: iV + 

(2 + iV)(2 +A: + iV)4 ’ 

(20 + 21A: + 6P + 25N + 13k N + 7N^) 

(2 +A^)(2 +A; +A^)3 ’ 

7(16 + 21A: + 6/c^ + 19iV + 13A; N + 5N'^) 

(2 +A^)(2 +A; +A^)3 ’ 

7(16 + 21A; + 6P + 19iV + 13A; iV + 5N'^) 

(2 + iV)(2 +A: +A^)3 ’ 

7(64 + 136A: + 61A;^ + 6k^ + 88N + 104A: N + 15A:^A^ + 27N^ + 19k + N'^) 

(2 + iV)(2 +A: + iV)4 ’ 

7(16 + 21A; + 6k‘^ + 19iV + 13k N + 5N‘^) 

(2 + iV)(2 +A: +A^)3 ’ 

7(16 — 5k — 6k‘^ + 13A^ — 5A: + 3N'^) 

(2 +A^)(2 +A: +A^)3 ’ 

7(13A; + 6P + 3A^ + 9A: iV + N^) 

(2 + iV)(2 +A: +A^)3 ’ 

7(32 - 40A: - 37k‘^ - 6k^ + 56N - 8k N - 3k‘^N + 45A^2 ^ ^4^ p^2 ^ 

(2 +A^)(2 +A; + iV)4 ’ 

2{k - N){32 + 55k + 18P + 41A^ + 35A: iV + llA^^) 

(2 + iV)(2 +A; + iV)5 ’ 

(120 + 214A; + lOT/c^ + 18k^ + 302N + 368k N + 97k‘^N + 233iV2 + 144A; 

6(2 +A^)(2 +A; +Ar)3 ’ 

(240 + 232k + 17k‘^ - 18k^ + 440A^ + 314A; N + 19k'^N + 257 + 108A: + 47Ar3) 

6(2 +A^)(2 +A: +A^)3 ’ 

4 

{2 + k + Ny' 

7(240 + 292k + 417:2 - 18P + 500A^ + 4827 N + OTfc^A^ + 341A^2 ^ ^92^ + TIA^^) 

3(2 +A^)(2 + 7 +A^)4 

2i(32 + 557 + 1872 + 41Ar + 357 A^ + llAr2) 

(2 +A^)(2 + 7 +Ar)4 ’ 

2i(32 + 557 + 1872 + 41Ar + 357 A^ + llAr2) 

(2 +A^)(2 + 7 +Ar)4 ’ 

7(60 + 717 + 1872 + 67N + A3k N + 17N"^) 

3(2 +Ar)(2 + 7 +Ar)3 • 
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The fusion rule is 


[$«’*] . = [ri] + sij [$« $«] + [$« ^ ^ ^ij [$(2)| 


where the last two terms belong to the next 16 higher spin currents with spin s = 2. 

The OPEs between the higher spin-| currents and the higher spin-3 current are given by 

2 [Z — Wf 

+-—^ C 2 G* + C 3 17 T* + C 4 P T^ T' + cg T'? + cq T' + C 7 dV (w) 

[z — wY [ 

+7—^ C8+ cg+ cio LV + ciiuur + C12 udr + ci3 dur 

[Z — wY [2 2 

+Ci4 G^U + Ci5 dG^ + C 16 d^r + ciyG^’ + cig G^ T* F + cig U r + C 20 dP 

+C21 dT^ F + C22 F^ P + C23 T* + C24 T* T^’ P + C25 P dP T^' 

I C26 P^ P^ P + C 27 U F P T' + C28 G^ P T' + C 29 G^ P T^ + C 30 < 9 F^ P 


+C31 P'^ dP + C32 d{P T'^ P) + C33 P’^ 17 T' I (n;) 



C34a#?^’' + C35a$^) 

2 2 


-f- C3@ $Q ^ 9 $ i ^' T F? L G* -|- C38 LU P C39 T (?r* 

2 


+C40 aL T* + C41 a^G* + C42 {dG^ U-G^ dU) + Ci^UU ( 9 F + C44 U dP + C45 dU ^T* 
+C46 dPP + C47 dUUP + C48 dP^ + C49 d(G^ P) + C50 d{G^ P F) + C51 dP^ P^ P 
+C52 P^ P^ dP + C53 P^ dP + C54 < 9 (T*^' U F) + C55 dP^ P + cse dP dP 


+C57 P^ dP + C58 (T* a=^F F + dP dP P) + C59 F^ (9(r* T^' T^') + ceo P^ dP’^ P 


+C61 dP^ P^ T^ + C 62 dP^ T* P T^ -f ePY cgs L P^ T^ + 094 L T^' P T' + ces dG^ P 


+C66 G^ dP^ + C67 dG^ P P + C68 G^ d{P r') + C69 d{p^ P^ T^ + C 70 dU P P P 
+C71 dP’^ r' + C72 dP^ dP + C73 P^ dP^ + C74 d{P^ U) P + C75 P’" U dP 
+C76 u a(F r') + C77 (a^F P r' + f dP^ r' + f P dP) 

+C 78 (aF dP r' + F dP dP + dP ar^) I («;) + ■•■, 


where the coefficients are 

24zA:F ^ 4(A; - F)(38 + 25A; + 25F + 12A; F) 

“ (2 +A: + F)2’ “ “ 3(2 +A: + F)(5 + 4A; + 4F + 3A;F) ’ 

8i(A;-F)(38 + 25A; + 25F + 12A;F) ^ 8i(A: - F)(-31 - 14A; - 14F + 3A: F) 

“ 3(2 + A; + F)2(5 + 4A; + 4F + 3A:F) ’ “ 9(2 + A; + F)3(5 + 4A; + 4F + 3A;F) ’ 
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C5 

C? 

Cg 

ClO 

Cl2 

Cl3 

Ci4 

Cl5 

Cl6 

Cl8 

Cl9 

C 2 I 

C 23 

C 24 

C 25 


8{k + N) ^ 4{k - N){23 + 13k + 13N + 3k N) 

{2 + k + Ny’ “ “ 3(2 + A: + A^)2(5 + 4k + 4N + 3kN)' 

2Ai{k + N + k N) 5 

(2 + A: + A^)2 ’ ^®^2’ 

- ^^ -71-7T7-r^(1500 + 2933A: + 1898A;2 + 392A;^ 

2(2 + A^)(2 + A; + Nfih + Ak + AN + 3kNy 

AAITN + 7639A: N + 4251A;2A^ + IDQk^N + 4683iV2 + 6793A: + 2941A:^A^^ 

300A:^iV2 + 2124iV^ + 2369A: + 630A;2A^^ + 344iV^ + 240A; iV^), 

Ai Ai 

{2 + k + Ny “ “(2 +A; + iV)2’ 

- ^^^—-2i(750 + 1427A: + 902A:2 + 188A:=^ + 1498iV 

2355A; N + 1133A;2A^ + 150A;^A^ + 928A^^ + 1102A; iV^ + 315A:^iV2 + 172A^^ + 120A; iV^), 

- ^^^^—-z(-1500 - 2617A: - 1522A;2 - 328k^ 

3(2 + A^)(2 + A; + iV)3(5 + 4A; + 4A^ + 3A:A^) ^ 

1733A^ - 1631A: N + 81k^N + 166A:^A^ + 633A^^ + 2143A; + 1771k‘^N^ + 300k^N^ 

128AN^ + 1739A: + 630k‘^N^ + 3AAN^ + 240A; iV^), 

4 

(2 + A: + A^) ’ 

—-—--;----—--—(-1500 - 2617A; - 1522A:2 - 328k^ 

6(2 + A^)(2 + A: + A^)2(5 + 4A: + 4A^ + 3A: A^) ^ 

1733Ar - 1631A^ N + 81A;2a^ + lOOfc^A^ + 633A^2 , 2143A: + 1771^2^2 , qnOfc^A^^ 


1284A^3 + 1739A: + 630k^N^ + 3AAN^ + 2A0k N^, 

Ai{5 + 7k + 7N) ^ _ 5i{20 + 21k + 6^ + 25N + 13k N + 7Ny 

(2 + A; + Ar)2 ’ 2(2 +A^)(2 +A; +Ar)2 ’ 

5(20 + 21A; + 6^ + 25N + 13k N + 7Ny 
(2 +A^)(2 +A; +Ar)3 ’ 

5(20 + 21A; + 6A:2 + 25Ar + 13A:A^ + 7Ar2) ^ 4(2 + 3A: + 3Ar) 

(2 +A^)(2 +A; +Ar)3 ’ “ (2 + A: + A^)2 ’ 

2(-2 + 3A; + 3A^) ^ i(48 + 89A; + OOA;^ + 63A^ + 57A: A^ + 17Ar2) 

(2 + A: + A^)2 ’ “ (2 +A^)(2 +A; +A^)3 

z(48 + 89k + 30A;2 + 63A^ + 57A: A^ + 17Ar2) 

(2 +A^)(2 +A; +A^)3 ’ 

5(32 + 55k + 18A:2 + 41A^ + 35A: A^ + llAr2) 

(2 +A^)(2 +A; +Ar)4 ’ 

20z(16 + 29k + lOA:^ + 27N + 25k N + 2yN + 13A^2 + 4 ^ jy 2 ^ 2A^3^ 

(2 +Ar)(2 +A: +A^)4 ’ 
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C26 


C27 

C28 

C29 

Cso 

C 3 I 

C32 

C33 

C35 

C36 

C37 

C39 

C41 

C 42 


57(20 + 2lk + 6A;2 + 25A^ + 13A: iV + 

2(2 +A^)(2 +A; +A^)3 ’ 

57(32 + hhk + 18P + AIN + 35A; iV + 

3(2 + iV)(2 +A: +A^)4 ’ 

(32 + 81A: + 30P + 47iV + 53A: + 13A^2) 

2(2 +A^)(2 +A: +A^)3 ’ 

7(32 + 81A: + 30A;2 + 47Ar + 53A; A^ + 13A^2) 

4(2 +Ar)(2 +A: +Ar)2 ’ 

— -—--;-—---—--(259/c + 328/^2 + 88P + 491A^ + 1592A: N 

3(2 + A^)(2 + A: + A^)3(5 + 4A: + 4Ar + 3A: A^) ^ 

1380A;2A^ + 308A;^A^ + 1005A^^ + 2054A: + 1268A:^A^^ + 177A;^A^^ + 663A^^ + 883A: 

+ 136A^^ + 93A; AT^), 

— -;-—-—-—-r^(750 + 1247A: + 668A:2 + 116A:=^ + 1678Ar + 2355k N 

3{2 + k + N)^{5 + Ak + AN + 3kN)^ 

953 PN + 96k^N + 1162A^2 ^ ^282A: + 315k^N^ + 244A^3 + 174A; N^), 

- ^^^^—-2i(1500 + 2933A: + 1898A;2 + 392k^ 

9{2 + N){2 +k +Ny{5+ Ak +AN + 3k N) ^ 

AA17N + 7639A: N + 4251A;2A^ + 706A;^A^ + 4683A^2 + 6793A: N^ + 2941A:2A^2 + 300A:^A^2 
2124Ar3 + 2369A: N^ + Q30k‘^N^ + 344Ar^ + 240A; A^^), 

(64 + 97A: + 30A:2 + 79Ar + 61A:A^ + 21A^2) ^ ^ 

2(2 +A^)(2 +A: +A^)3 ’ “ 2’ 

(60 + 77k + 22k^ + 121A^ + 115A; N + 20A;2Ar + 79N^ + 42A; N^ + IGA^S) 

2(2 +Ar)(2 +A; +Ar)2 ’ 

- ^^^^—-3(100 + 187A; + 118A;2 + 24A:=^ + 303A^ 

2(2 +A^)(2 +A; +Ar)2(5 + 4A; + 4A^ + 3A:A^) ^ 

505A: N + 277k‘^N + 46A;^A^ + 325A^2 + 455A: N^ + 195A;2A^2 + 20A:^A^2 + 148A^^ 

159A: N^ + A2k‘^N^ + 24Ar^ + 16 A; A^^), 

8{k-N) ^ _ m{k-N) 

~ {5 + Ak + AN+ 3kN)' “ (2 + A; + A^) (5 + 4A; + 4A^ + 3A: A^) ’ 

1 o _• A : 


2 +k + N)' 


C 40 — 


(2 + A; + AT) 


-— -;-—-----r^(-300 - 389k - 170A:^ - 32k^ - 481A^ 

+ A^)(2 + A: + A^)2(5 + 4A: + 4Ar + 3A: A^) ^ 

'A: A^ + 117A;2A^ + 50A;3A^ - 75N^ + 395A: N^ + 371A:2A^^ + GOk^N^ + 156A^^ 

A: A^^ + 12Qk‘^N^ + 52A^^ + 48A; A^^), 

4 ^ 207 

f A: + A^) ’ “ “(2 +A; +Ar)2’ 
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C44 


C45 


C46 


= —^-7T7-r^2i(150 + 319A; + 2Uk‘^ + AQk^ + 2mN + A7lk N 

?>{2 + k +Nf(h + Ak + AN+ ‘ikN) ^ 

+ 2?,bk‘^N + 30A;^ + 152A^2 ^ 212k + 63PN^ + 26N^ + 2Ak N ^), 

=-^^-71-7T7-r^*(300 + SS7k + 686A:2 + 152A:=^ + SS3N 

3(2 + A^)(2 + A; + iV)3(5 + 4A; + 4A^ + 3A:A^) ^ 

+ 2263A; N + USbk'^N + 2Q2k^N + lOGSA^^ + 2185A: + 1093A:2A^2 + 120A:^A^2 + 564A^=^ 

+ 851A: + 252k‘^N^ + 104Ar^ + 96k N^), 

^ 389k 


'3{2 + N){2 + k + N)%5 + 4k + 4N + 3k 
259A^ N + ink^N + 5nPA^ - 75A ' 


170A:^ - 32k^ - 481N 




C 47 

C 49 

C 50 

C 51 

C 52 

C 53 

C 54 

C 56 

C 58 

C 59 

ceo 

Cei 

C62 


331A: + 126A;2A^=^ + 52A^^ + 48A; A^^), 

8i 12i 

(2 + k + N)^’ “ (2 + k + N)^’ 

i(20 + 21k + 6P + 25N + 13A: A^ + 7N^) 

2(2 +A^)(2 +A: +A^)2 ’ 

(20 + 21A: + 6k^ + 25N + 13k N + 7N^) 

{2 + N){2 + k + Nf ’ 

2i(16 + 21A: + 6A;2 + 19A^ + 13A: A^ + hN"^) 

(2 +A^)(2 +A; +Ar)3 ’ 

i(16 -hk- 6k^ + 13A^ - 5A; A^ + 3N^) 

(2 +Ar)(2 +A; +Ar)3 ’ 

i(16 — 5k — 6/c^ + 13A^ — 5A; A^ + 3N‘^) 

(2 +Ar)(2 +A; +Ar)3 ’ 

(20 + 21A: + 6A;2 + 25N + 13k N + 7N^) ^ 2(-2 + k + N) 

(2 + Ar)(2 +A; + Ar)3 ’ “ (2 + A; + Ar)2 ’ 

2(14 + 3 A: + 3 AT) ^ _ 8 

(2 + A; + Ar)2 ’ “ (2 +A: +Ar)2’ 

4A(16 + 29k + lOk'^ + 27N + 25k N + 2k‘^N + 13Ar2 + 4A: A^^ ^ 2N^) 

(2 +A^)(2 +A: +A^)4 

(32 + 55k + 18k^ + 41N + 35k N + IIN^) 

{2 + N){2 + k + N)^ ’ 

i(16 — 5k — 6k‘^ + 13N — 5k N + 3N‘^) 

(2 +Ar)(2 +A; +Ar)3 ’ 

z(48 + 37k + 6k‘^ + SIA^ + 21A; A^ + 13A^2) 

(2 +A^)(2 +A; +Ar)3 ’ 

(32 + 55k + 18k^ + 41N + 35k N + IIN^) 

(2 +Ar)(2 +A; +Ar)4 ’ 
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C63 


C64 

C65 

^66 

C67 

C68 

C69 

C70 

C71 


C72 

C73 

C74 

C75 

C76 

C77 


8{k-N) 

~ {2 + k + N){5 + 4k + AN + 3k N)' 

32i{k - N) 

3{2 + k + iV)2(5 + 4k + 4N + 3kN)' 
i{32 + 29k + 6P + 35A^ + 17kN + 9N‘^) 

4(2 +A^)(2 +A: +A^)2 ’ 

z(32 + 3A: - Qk^ + 29N -kN + 7N^) 

4(2 +A^)(2 +A; +A^)2 ’ 

(32 + 29k + 6A;2 + 35iV + 17A; iV + 9N^) 

2(2 +A^)(2 +A; + iV)3 ’ 

(32 + 3k- Qk"^ + 29A^ - A: + 7N^) 

2(2 +A^)(2 +A; + iV)3 ’ 

i(20 + 21A: + 6P + 25A^ + 13A: + 7N‘^) 

(2 +A^)(2 +A; +Ar)3 ’ 

z(32 + 55k + 18A;2 + 41A^ + 35A: A^ + llA^^) 

3(2 +A^)(2 +A: +A^)4 ’ 

— -—-;--^7----————(143/c + 164/^2 + 44A;^ + 7A^ + 364A; N 

3(2 + A^)(2 + A: + A^)3(5 + 4A: + 4A^ + 3A: A^) ^ 

3QQk‘^N + 82k^N + 57 + 370A: + 27Ak^N‘^ + 39A:^Ar2 ^ 57^3 ^ ^3 

63A;2A^^ + 14A^^ + 15A:A^^), 

— -—--;-—-----r^(300 + 541k + 280k^ + 40A:^ + 929A^ 

3(2 + A^)(2 + A: + A^)3(5 + 4A: + 4Ar + 3A: A^) ^ 

1505A; N + 654A:^A^ + 68k^N + 1059A^^ + 1505A; N'^ + 515A:2A^2 + 33k^N^ + 513A^^ 
601A: + 12Qk‘^N^ + 88A^^ + 75k N^), 

— - ^^—-(150 + 319A; + 214A:2 + 46A;3 + 266A^ + 471A: N 

3(2 + A: + Ar)3(5 + 4A: + 4Ar + 3A; A^) ^ 

235k‘^N + 30A;^A^ + 152A^2 + 212k + 63k^N^ + 26A^^ + 24A; N^), 

{13k + Qk‘^+ 3N + 9k N + N^) 


2{2 + N){2 + k + Nf 
+ 45A: + 6A;2 + 67 N + 25kN + 17 N^) 

2(2 + A ^)(2 + A ; + A ^)3 ’ 

32 + 55k + 18A;2 + 41A^ + 35A: A^ + llA^^j 
3(2 +A^)(2 +A: +A^)4 

——-;-—---—--2i(300 + 841A: + 670A:2 + lOOA:^ + 629A^ 

+ A^)(2 +A: +A^)4(5 + 4A: + 4Ar + 3A:A^) ^ 

)A: A^ + 1149A:2A^ + 218A;^A^ + 519A^^ + 1205A; + 665k‘^N^ + 78k^N‘^ + 198A^^ 

c + 126A;2 a^3 ^ 28N^ + 30A; A^^) 
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C78 =-^-7777-^-7777^^- 77 -7^7-r^4i(300 + 601A: + 358A:^ + 64^;^ + 869A^ 

9(2 +A^)(2 +A; + iV)4(5 + 4A; + 4A^ + 3A:A^) ^ 

+ 1535A; N + 753PN + 98k^N + 951N^ + 1445A: + 545k^N^ + 42k^N^ + 450A^^ 

+ 553A: + UQk'^N^ + 7QN^ + QQk N^). 

The fusion rule is 


= [P] + 


Appendix H.3 The OPEs between the higher spin-2 currents and 

the other 11 higher spin currents 

The OPEs between the higher spin -2 currents are given by 






{z — wy 


() Cl + C 2 


+ 


{z — wP 
1 


^ik j' ^jlab pa pfe ^ J.ab^ ^ pi pi ^ j.jl ^ 


UC 


|c7 L + csUU PcgdU + cio(G* r* + P) + cn 


{z — wY 

-\~ci 2 T* T-^ + Ci4 T*“ + C15 |^r“ T*“ + T-^“ T-^“ — T*'^ — 

+C16 (r“ P r“ + P^ p r“ - 2 t* f) + ci 7 (ar* P + dP P) + cig 

+PYi - |ci9 {G^ P + P P) + C20P' + C 21 P dP + C22 dP P + (c 23 5 (r' r“) 

+C24 + C25 {P^ F“ - P^ Pp) + C26 P^ P^ + C27 + C28 (T^'“ r“ + P^ F r“) | 


|c 29 $0 ^ + C30 $0 ^ $0 ^ + C31L + C32 If If + C33 G“ r“ + C34 du + C35 c)r“ r“ 

+ C 3 e r“ + C 37 (T*f P^ + P^ ^ik rpik _|_ rj:il rpil _|_ rpjk rpjk _|_ rpjl rpjl\^ 

+6“''"'^ (c 39 r“ r'’ p P + cpp^ p P) + C41 p’’ p'^) I + C42 P^ P^ (w) 

1 


, , , - PPp C43 T + C44 dUU + C45 d^u + C46 d{G^ P) + C47 d{G^ F) 

{z-w)[ [ 

+C48 d{P^ T* P) + C49 dP^ Ff + C50 (aF“ F“ + 9F“ pp + C51 T* + dP^ T^) 

+C52 r“) + (c53 [d{p^ P T^) + a(F“ F T^)] + C54 a(r'’ Pp) | 

+5'4c55 + C 56 + F'“c57 + C58 L P P + C59 L P^ + CeoU U F T' 
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+C 61 U ( 9 (F r^) + C 62 + C 63 {G^ UV^ -G^U F) + dG^ r' + cgg G^ < 9 F + cgg < 9 G' 

+C 67 UU + ces r^' < 9 ^r' + C69 dT^ dV^ + C70 d'^T^ r' + C71 dU + C72 U + C73 5 ^ 7 T^' r' 

+C74 + C75 (t 7 ar^' f + f' ar' r') + C76 f' ar* r* + C77 f' ar“ r“ + c^s r^' r' ar“ r“ 

+C79 (F^' F' + T*' F^ F') + C 80 (F^' F' F^' + T*' F' F*) + cgi G" F' r“ + C 82 F' F' F' 

+C 83 F' T“ r“ + C 84 F^' r* ar' + C 85 t*' r* ar^' + cge F* r' ar^-*^ + C87 f ar^-*^ 

+C88 F^' ar* r' + cgg t*' ar* F + cgo F* ar' + C91F^' ar^' + C92 aF^' r* r' 

+C93 ar*' r* r^' + C94 ar'* r' + C95 af r^' + C96 ar*^' r*' + C97 ar'* 

+C98 F^' aF^ + C99 T'* aF^' + cioo f' r* r“ + F F“ r* r“ + F' F' r^' r' 

^4-iij ^ jji fij ^4-iji^ ^ ^iiza L rF“ + C102 L T“ + cio3 u T* ar“ 

+C104 G ar' r“ + cios F g“ + cio6 gf r“ + cio7 g“ g r' + cios g' ar“ + cio9 g“ ar* 

+C110 F“ G G + dll F aF“ + di2 ar* ar“ + C113 aF* r“ + cim F“ aG + di5 aF“ u 
+C116 aG r* r“ + C117 aF“ + dis aF r“ + di9 aG“ r* + d2o F“ ar* r* + d2i f“ ar“ r“ 
+C122 (T“ ar^' r^' + F“ ar' r') + C123 (r* f aF r“ + r* r' ar' r“) + C124 g* F“ r* 

+C125 (G^' r* F r“ + G' r* r' r“) + ci26 (g* F“ F + g* F“ r' + g^' F“ F + g' F“ r') 

+C127 (G^' F^' r“ + G' T*' r“) + ci28 (G^' F“ r* + F F“ r*) + C129 (G“ F^' F + G“ F' r') 

+C130 (F^' G F r“ + F' G rF“ - F“ g r* F - F“ g F r') 

+C131 (T*-^ F^ F“ — F^ F^ F“ + F“ F^ F^ + C132 (T*-^ F ar“ + F* ar“) 

+C133 {T^ aF r“ + F' ar' r“) + C134 (aF^' r^' r“ + ar*' r' r“) + C135 (F“ r* aF + F“ r* ar') 
+C136 (F“ ar* F + F“ ar* r') + C137 (aF“ r* r^' + aT'“ r* r') + ci38 F^' aF“ + C139 aF^' f“ 

+C 140 F^ aF“ + ci 4 i aF' F“^ I 

+£'^'='|d 42 + ci 43 a$S,^^ + d 44 OL + d 45 a^G + d 46 aG G + d 47 (aG* r' + dG^ F) 

+C148 (G* ar' + G^ aF) + d49 (aG'^ + og^ r') + ciso (g^ ar^ + g' ar') 

+C151 F" r‘')(i - FF*' - FF“) + d52 aF“ r“ + C 153 Gar“ r“ 

+C154 {dT^ F^' + ar^' T'^') + C155 aF'’ f'’ + cigg d{T^ r' r^' + t^' r') 

^^ia^kb ^ ^ia^lb ^ ^ja^kb ^ ^ja^ZZ,^ ^yaZ, pa p 6 ^ j.ab gj.a pb ^ j.ab pa ^pZ,^ | 

+C160 a(F F r') + (£'^'^') 2 |ci 6 i F^' aF' + ci62 aF^' F' + des ^'’"‘'(aF'’ f*') 

+d64 aF^' r'^ r' + des ^F' r' F + dee a(r'= r') + de7 F' a(F F) 
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+(5*“^“ + (ci68 r“ r + ci 69 T“'’ ar“ r"' + cito r“ orj | (w) 

-^‘' ± (^«0 (-) - i: (»- J) M 

X] ('^ _ ^ A: /)(«;) H , 

where the coefficients are 

12A:iV ^ _ 4A:(A:-iV) ^ _ 4(A; - A^) 

“ “ (2 + A: + iV) ’ “ (2 +A; + iV)2’ “ (2 +A: +A^)2’ 

2i{k-N) _ 8{k + N) ^ _4i{2k + e + 2N + 4kN + N^) 

® “ (2 + A: + iV)2 ' 

8(A: - A^) 


C4 = 


Cj — — 


{2 + k + N)' “ (2 +A: +A^)2’ 

8(1 + A; + AT) ^ 8(1 + A: + A 

“ (2 + A; + AT) ’ “ “ (2 + A: + A^( 

4i(A:-A^) ^ _8(1 + A; + Ar) 

(2 +A; +Ar)2’ “ (2 + A; + Ar)2 ’ 

4(A: - A^) ^ 2 

“(2 +A: +Ar)2’ “ (2 + A: + A^) ’ 

8(6 + 4A; + A;2 + 4Ar + A^2) 


C8 = - 


Cio — 


Ci4 — 


Ci7 — 


Cll — 


8(1 +A:+ A^) 

' “ (2 + A: + A^)2 ’ 
8(1 + A; + N) 

{2 + k + Ny' 

2 


Cl2 = - 


Cl6 — 


(2 + A; + Nf 


Cl8 — 


(2 +A; +Ar)2’ 

167 

(2 +A; +Ar)2’ 

8i 

■(2 +A: +A^)2’ 

2i(A; - AT) 


(2 + A; + AT) ’ 


Cl9 — 


(2 +A; +A^)2’ 


2i(2 + 4A: + A:^ + 4Ar + AkN + N'^) ^ _ 4(-2 + 2A: + A;^ + 2A^ + 4A;Ar + N'^) 

“ (2 + A: + A^)2 ’ “ (2 + A; + Nf ^ 


C 22 — 


4(2 + 2A; + A;2 + 2Ar + A^2) 


C 25 — ~ 


C 28 — — 


C 30 — — 


C 31 = 


C 32 — 


C 33 — 


C 35 — — 


C 36 — 


, C 23 = ^ 

4(A: + N) 

{2 + k + Ny' 

1 


4(A: - N) 

{2 + k + Ny' 


C 24 — 


2i{k - N) 

(2 + A; + AT) ’ 


C 27 — ~ 


4{k + N) 

{2 + k + Ny' 


C29 - 


(2 + A; + Ar)3 ’ -23 - ^2 + A; + iV)2’ -24 - ^2 + A; + A 

2{k-N) _ 4{k + N) ^ 4{k + N) 

~{2 + k + Ny' “ (2 +A: +A^)2’ “ “(2 +A; +Ar)2’ 

47 „ _ 1 

~(2 +A: +Ar)2’ “ 2’ 

(60 + 77k + 22A;2 + 121Ar + 115A:A^ + 20A:2Ar + 79N‘^ + A2kN‘^ + 16Ar3) 

(2 +A^)(2 +A; +Ar)2 ^ 

4(10 + 13A: + 4A;2 + lOA^ + 7kN + 2N^) 

(2 + A; + Ny ’ 

4(10 + 13A: + 4A;2 + lOA^ + 7kN + 2N^) 

(2 + A; + Nf ’ 

2i(2 + 3A; + 3A^) ^ 8(2 + 3A; + 3A^) 

(2 + A: + Ar)2 ’ “ (2 + A; + Ar)2 ’ 

2(100 + 107A: + 34A;2 + 143Ar + 89kN + 8k^N + 53Ar2 ^ ^4^^2 ^ 4 jy3) 

(2 +A^)(2 +A; +Ar)3 ^ 

2i(20 + 21A: + 6k^ + 25N + 13A:A^ + 7N^) 

(2 +Ar)(2 +A; +Ar)3 ’ 
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C37 

C38 

C39 

C40 

C41 

C42 

C45 

C48 

Csi 

C54 

C56 

C57 

C58 

C59 

Ceo 

Cei 

C62 

C63 

C64 


(20 + 2lk + Qk‘^ + 25N + 13A:A^ + 7N^) 

(2 +A^)(2 +A; + iV)2 ^ 

(20 + 25k + 6P + 21N + 15A:A^ + 5N^) 

(2 +A^)(2 +A; + iV)2 ^ 

(32 + 55k + 18A;2 + AIN + 35A;iV + 

3{2 + N){2 + k + N)* 

7(8 + 17k + 6A;2 + llA^ + llfciV + 3N‘^) 

(2 +A^)(2 +A: +A^)3 ’ 

{-9k - 6k^ + N - 7kN + N^) 

4(2 +A^)(2 +A; +A^)2 ’ 


4(A: + iV) 

4(l + A; + iV) 

8 (l + A; + iV) 

(2 + A; + iV)2’ 

“ (2 + A: + iV) ’ 

“ (2 + A; + iV)2 

1 

1 

2i{k - N) 

2i{k - N) 

(2 + A; + iV)2’ 

{2 +k + Nf ’ 

“ (2 + A: + Ny ’ 

87 

4(/c + N) 

2 

•- - 

(2 + A: + iV)2’ 

{2 +k + Ny ’ 

(2 + A: + A^) ’ 

8 (-l +A:A^) 

4 

47 

(2 + A: + iV)3’ 

(2 + A: + A^) ’ 

(2 + A: + A^)2’ 

2{k-N) 

1 


{2 + k + Ny' 

C 55 - - 2 , 



(60 + 77k + 22k^ + 121N + llSfcA^ + 29k‘^N + 79N^ + A2kN^ + 

2(2 + iV)(2 +A: +A^)2 ’ 

(60 + 77k + 22k^ + 121N + 115A:A^ + 20PiV + 79N‘^ + A2kN‘^ + lOiV^) 

2(2 +A^)(2 +A; +A^)2 ’ 

2(16 + 21A: + 6A;2 + 19iV + 13A;iV + 5N^) 

(2 + iV)(2 +A: +A^)3 ’ 

7(32 + 29k + 6P + 35iV + 17A;iV + 9N^) 

(2 + iV)(2 +A: +A^)2 ’ 

2(32 + 55k + 18P + 41iV + 35kN + 11A^2) 

(2 + iV)(2 +A; + iV)4 ’ 

2(1 + A^)(20 + 23k + 6P + 23N + 14A:A^ + 6N^) 

(2 + iV)(2 +A; + iV)4 ’ 

(8 + 17A: + 6A;2 + lliV + lUiV + 3N^) 

(2 + iV)(2 +A; + iV)2 ’ 

2i(8 + 17A; + 6P + lliV + llfciV + 3N^) 

(2 + iV)(2 +A: +A^)3 ’ 

2i{5k + 2P + 5A^ + 14A;iV + 4PiV + 7N^ + 7kN‘^ + 2N^) 2i{k - N) 

(2 + iV)(2 +A: + iV)3 ’ ~ {2 + k + Ny^ 
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C66 

C67 

C68 

C69 

C70 

C71 

C72 

C73 

C74 

C75 

C77 

C 78 

C 79 

C80 

C81 

C83 

C84 


2i{k + 9N + 12kN + ^ ^kN^ + 3N^) 

{2 + N){2 + k + Ny ’ 

z(32 + 29k + 6P + 35iV + l7kN + 9N^) 

(2 + iV)(2 +A: +A^)3 ’ 

“ 21A:^iV - 8k^N 

{2 -\- I\l jy2 -\- k -\- 1\) 

A9N‘^ - Uk'^N'^ + 19A^^ + 2kN^ + AN^), 

-7- ^ , - ^A(-54k - 42k‘^ - 8k^ + 6N - 50kN - 29k‘^N - 4k^N + 20A^2 

{2 + N){2 + k + NY ^ 

7kN^ - 7k'^N^ + 12N^ + kN^ + 2N^), 

~73 - AT\fO^ - ~ 

(2 -|- iV j (^2 -|- A: -|- iV j 

32kN^ - Gk'^N^ + 19A^=^ + lOfciV^ + 4N^), 

37(20 + 21A: + 6P + 25N + 13A:A^ + 7N^) 

{2 + N){2 + k + Ny ’ 

7(20 + 21A: + 6k^ + 25N + 13kN + 7N‘^) 

(2 +A^)(2 +A: +A^)3 ’ 

4(20 + 27k + 8k^ + 39N + 39kN + 7k^N + 25N^ + 14A:A^2 ^ 5^3^ 

(2 + iV)(2 +A: +A^)4 ’ 

-^^-^7(96 + 75k + 4P - 4k^ + 133iV + 43A;iV - 30k^N - 8k^N 

2{2 + N){2 + k + Nf ^ 

73N^ + 2kN^ - Uk'^N^ + 24N^ + 2k+ 4iV^), 

2i(32 + 55A; + 18A;2 + 41A^ + 35A:A^ + lliV2) ^ 8i 

{2 + N){2 + k + Ny ’ “ “(2 +A; + iV)2’ 

-7-7777-;-7777^(64 + 142A: + 65k^ + 6k^ + lUN + 134A;iV + 23k^N + 57N^ 

{2 + N){2 + k + Ny ^ 

26kN^ + 9N^), 

2(32 + 55k + 18P + 41iV + 35kN + lliV^) 

(2 + iV)(2 +A: +A^)4 ’ 

7(16 + 21A: + 6/c^ + 19iV + 13A;iV + 5N‘^) 

(2 +A^)(2 +A: +A^)3 ’ 

7(13A: + 6P + 3A^ + 9kN + N^) 

(2 + iV)(2 +A: +A^)3 ’ 

(20 + 21A; + 6P + 25N + 13A:A^ + 7N^) ^ 4i 

(2 +A^)(2 +A; + iV)3 ’ “ “(2 +A; +A^)^’ 

7(16 + 21A: + O/c^ + 19iV + 13kN + 5N‘^) 

(2 +A^)(2 +A: +A^)3 ’ 

7(-32 - 104A: - 53P - 6P - 40A^ - 72kN - llk'^N - 3N^ - 2kN‘^ + 3N^) 

(2 +A^)(2 +A; + iV)4 ’ 
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C85 


C86 

C87 

C88 

C89 

cgo 

Cgi 

C 92 

C 93 

C 94 

C 95 

Cge 

Cg? 

Cg8 

Cgg 

Cioo 

Cioi 

C102 


i{-72k - 45P - Qk^ + 8N - 40kN - 7k^N + 21iV2 + 6kN^ + 7N^) 

{2 + N){2 + k + N)* ’ 

i{16 + 21k + Qk'^ + 19N + ISkN + 5N‘^) 

(2 +A^)(2 +A: +A^)3 ’ 

i{13k + 6P + 3A^ + 9kN + N^) 

(2 + iV)(2 +A: +A^)3 ’ 

i(16 + 21A: + 6A;^ + 19iV + 13kN + 5A^^) 

(2 + A ^)(2 + A : + A ^)3 ’ 

i{13k + 6P + 3A^ + 9/cA^ + N^) 

(2 + iV)(2 +A: +A^)3 ’ 

1 

-7-77T7-;-7777^(96 + 168A: + 69k‘^ + 6k^ + 136A^ + 136A;iV + 19k‘^N + 51N^ 

{2 + N){2 + k + Ny ^ 

18kN^ + 5N^), 

7(64 + 136A: + 61k^ + 6k^ + 88N + 104A:A^ + 15A:^iV + 27N‘^ + 10A:A^^ + N^) 

{2 + N){2 + k + N)^ ’ 

7(16 — 5k — 6k‘^ + 13iV — 5kN + 3iV^) 

(2 +A^)(2 +A; + iV)3 ’ 

7(13A: + Qk^ + 3A^ + 9kN + N^) 

(2 + A ^)(2 + A : + A ^)3 ’ 

7(64 + 136A: + 61A;^ + 6k^ + 88N + 104A:A^ + 15A:^iV + 27N‘^ + 10A:A^^ + N^) 

(2 + iV)(2 +A; + iV)4 ’ 

-7- ^ , -7777«(96 + 168A: + 69k‘^ + 6k^ + 136N + 136A;iV + 19k‘^N + SliV^ 

{2 + N){2 + k + NY ^ 

18kN^ + 5N^), 

(32 + llA: - 6P + 37N + 3kN + 

2(2 + iV)(2 +A; + iV)2 ’ 

(64 + 136A: + 61A:^ + 6k^ + 88N + 104A:A^ + Ibk'^N + 27N‘^ + 10A:A^^ + N^) 

2(2 + iV)(2 +A: +A^)3 ’ 

(-16 + 13A; + 6P - 5A^ + 9kN + N'^) 

2(2 + iV)(2 +A: +A^)2 ’ 

(96 + 168/c + 69A:^ + 6k^ + 136iV + 136A:A^ + 19A:^iV + 51A^^ + 18A;iV2 + 5N^) 

2(2 +A^)(2 +A; + iV)3 ’ 

2(32 + 55k + 18P + 41iV + 35kN + lliV^) 

(2 + iV)(2 +A: +A^)4 ’ 

2(20 + 21A: + Gk"^ + 25N + 13A;iV + 7N^) 

(2 + iV)(2 +A: +A^)3 ’ 

7(20 + 21A; + 6P + 25N + 13A;iV + 7N^) 

(2 + iV)(2 +A: +A^)2 ’ 
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Cl03 

Cl04 

Cl05 

Cl06 

Cl07 

Cl08 

Clio 

Cm 

Cll2 

Cll3 

Cl 14 

Cue 

Cll7 

Cll8 

Cll9 

Cl20 

Cl21 

Cl22 


4(8 -bk- Ak^ + 9N -kN + PN + + 2kN^ + N^) 

{2 + N){2 + k + N)* ’ 

4(24 + 37k + 12P + 39N + 33kN + 3k‘^N + 19N^ + 6kN^ + 3N^) 

{2 + N){2 + k + N)^ ’ 

(20 + 21k + 6P + 25N + 13kN + 7N^) 

2(2 + iV)(2 +A: +A^)2 ’ 

i(20 + 21k + 6k‘^ + 25N + 13kN + 7N‘^) 

(2 +A^)(2 +A: +A^)3 ’ 

z(20 + 21k + 6P + 25iV + 13A;iV + 7N^) 

(2 + iV)(2 +A: +A^)3 ’ 

12i 2i{A + 3k + 3N) 

~{2 + k + NY' “ {2 + k + NY ’ 

z(20 + 21k + 6P + 25iV + 13A;iV + 7N^) 

(2 + iV)(2 +A: +A^)3 ’ 

—- ^ -^(80 + 112A; + 29k‘^ - 2k^ + 192N + 234A:A^ + mk‘^N + 3k^N 

137 + 134A;iV2 + 22k'^N‘^ + A7N^ + 18A:A^^ + AN^), 

- - ,,,, ^ , -^4(60 + 37k + AAk"^ + 8k^ + 131A^ + lA3kN + A7k‘^N + Ak^N 

{2 + N){2 + k + NY ^ 

95N^ + 69kN‘^ + llk'^N'^ + 26iV3 + 9kN^ + 2N^), 

(-20 - llA; - 2k‘^ - 15A^ + 15A:A^ + 8PiV + 7N‘^ + lAkN"^ + 4iV3) 

{2 + N){2 + k + Nf ’ 

12i ^ _ 2i(8 + 17k + 6k^ + IIN + llkN + 3N^) 

(2 +A; + iV)2’ “ (2 +A^)(2 +A; + iV)3 ’ 

4(8 + 21A; + 8P + 15iV + 17kN + PiV + 7N^ + 2kN^ + N^) 

(2 + N)(2 + k + N)^ ’ 

--—-— ^^(-20 - 17k + k^ + 2k^ - 29N - kN + 17k‘^N + Ak^N - 6N^ 

{2 7y )y2 k 7\ j 

21kN‘^ + llk'^N^ + QN^ + 9kN^ + 2N^), 

2i{8 + 17k + 6A;2 + IIN + llkN + 3N‘^) 

(2 +A^)(2 +A: +A^)3 ’ 

27(32 + 33k + 8P + 39A^ + 23kN + k‘^N + 13N^ + 2kN^ + N^) 

(2 +A^)(2 +A: +A^)3 ’ 

7(20 + 5k + Gk'^ + AIN + 5kN + 15A^^) 

(2 +A^)(2 +A; + iV)3 ’ 

7(20 + 21A: + 6k^ + 25N + 13A;iV + 7N^) 

(2 +A^)(2 +A: +A^)3 ’ 

7(/c - A^)(13A: + 6P + 3A^ + 9kN + N^) 

{2 + N){2 + k + N)* ’ 
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Cl23 

Cl24 

Cl26 

Cl27 

Cl28 

Cl29 

Cl30 

Cl31 

Cl32 

Cl33 

Cl34 

Cl35 

Cl36 

Cl37 

Cl38 

Cl39 

Cl40 

Cl41 


2(/c - A^)(32 + 55/c + 18P + 41N + 35kN + IIN^) 

{2 + N){2 + k + Ny ’ 

8 ^ _ 2i(32 + 55A: +18P+ 41iV + 35A;iV+ 

“(2 +A: + iV)2’ “ (2 +A^)(2 +A: +A^)4 ’ 

(13A: + 6A;2 + 3N + 9kN + N^) 

(2 +A^)(2 +A; +A^)3 ’ 

2(8 + 17k + 6P + lliV + 11A:A^ + 3N^) 

(2 +A^)(2 +A; + iV)3 ’ 

2(16 + 21A: + 6A;2 + 19A^ + 13A:A^ + 

(2 +A^)(2 +A; +A^)3 ’ 

(16 + 21A: + 6P + 19A^ + 13A:A^ + 5N^) 

(2 +A^)(2 +A; +A^)3 ’ 

2i(32 + 55k + ISk"^ + UN + 35kN + IIN^) 

{2 + N){2 + k + N)* ’ 

7(20 + 21A: + 6A;2 + 25N + 13kN + 7N^) 

(2 +A^)(2 +A: +A^)3 ’ 

i(k — A^)(16 + 21k + 6k'^ + 19iV + 13A:A^ + 5iV^) 

(2 + iV)(2 +A: +’ 

7(40 + 46A: - P - 6k^ + 86N + 84A:A^ + 9k‘^N + 61N^ + 36kN^ + lOA^^) 

(2 + iV)(2 +A; + iV)4 ’ 

7(20 + 21A: + 6A;2 + 25N + 13A;iV + 7N^) 

(2 +A^)(2 +A: +A^)3 ’ 

“7- M\( ^ + 154A;iV + 35k^N + 81iV2 

(2 -|- iV j (2 -|- A: -|- iV j 

48A:A^2 + 15A^=^), 

-7- ^ , -7777^(120 + 154A: + 57k‘^ + 6k^ + 242N + 220kN + 43k‘^N + 155A^^ 

76A:A^2 + 31A^=^), 

~75 -+ 158A:A^ + 21A:2iV + llOA^^ 

(2 -|- iV j (2 -|- A^ -|- iV j 

64A:A^2 + 25A^=^), 

(40 + 30A: - 9P - 6k^ + 192N + 76kN + 5PN + 77N‘^ + 36kN^ + 17N^) 

2(2 +A^)(2 +A: +A^)3 ’ 

(40 + 66k + 33A;2 + 6k^ + 106A^ + 120A;iV + 31k‘^N + 83N^ + A8kN‘^ + lOA^^) 

2(2 +A^)(2 +A; + iV)3 ’ 

(40 + 46A: — k"^ — 6k^ + 86N + 8‘lkN + 9k‘^N + 61A^^ + 36kN‘^ + 13A^^) 

2(2 +A^)(2 +A; + iV)3 ’ 

(40 + 82k + 41A;2 + 6k^ + 90iV + 128A:A^ + 35k‘^N + 67 + 48A:A^2 ^ 

2(2 + A^)(2 + A; + iV)3 ’ 
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Cl42 

Cl43 

Ci44 

Cl46 

Cl48 

Cl50 

Cl52 

Cl53 

Cl55 

Cl56 

Cl57 

Cl58 

Cl59 

Cl60 

Cl61 

Cl63 

Cl65 

Cl66 

Cl67 

Cl68 


1 , 

(60 + 77A; + 22k‘^ + 121iV + 115A:A^ + 20PAr + 79A^2 ^ ^2kN‘^ + 16N^) 

4:{2 + 3k + 3N) 

{2 + k + Ny ’ 
2i{-2 + k + N) 

{2 + k + N)^ ’ 


(2 + A: + iV) ’ “ (2 + A; + iV) ’ 

87 _ 2 

(2 +A; + iV)2’ “ (2 +A: +A^)2’ 

(100 + 107A: + 34A:2 + 143A^ + 89kN + SPN + 53N^ + UkN^ + 4N^) 

(2 + iV)(2 +A; + iV)3 ’ 

8 _ 2{k-N) 

{2 + k + NY' ~ (2 + k + N)^’ 

(20 + 25k + 6k^ + 21iV + 15A:A^ + 5N^) 

2(2 +A^)(2 +A; +A^)2 ’ 

2i(20 + 21A: + 6k^ + 25N + 13A:A^ + 7N^) 

(2 + iV)(2 +A; + iV)3 ’ 

2A(20 + 21A: + 6k^ + 25N + 13A:A^ + 7N^) 

(2 + iV)(2 +A; + iV)3 ’ 

2A(20 + 17A: + 6k^ + 29N + 11A:A^ + 9N^) 

(2 + iV)(2 +A; + iV)3 ’ 

2i(20 + 25k + 6k^ + 21A^ + 15A:A^ + 5N^) 

(2 + iV)(2 +A; + iV)3 ’ 

4(32 + 55k + 18k^ + 41iV + 35kN + 

(2 + iV)(2 +A; + iV)4 ’ 

2(4 + A: + A^) _ 2(4 + 3A: + 3iV) 

~ (2 + A; + iV)2 ’ “ (2 + A: + A^)2 ’ 

(-9A: - 6A;2 + AT - 7kN + N^) _ 2i(13k + Qk"^ + 3N + 9kN + N^) 

4(2 +A^)(2 +A; +A^)2 ’ “ (2 + Ar)(2 + A; + Ar)3 

2A(16 + 21A: + 6k^ + 19A^ + 13A:A^ + 5N^) 

(2 +Ar)(2 +A; +Ar)3 ’ 

2i(16 + 21A: + Gk"^ + 19A^ + 13A:A^ + 5N^) 

(2 +Ar)(2 +A; +Ar)3 ’ 

2i(13A: + 6A;2 + 3N + 9kN + N^) 

(2 + Ar)(2 +A; + Ar)3 ’ 

2i(8 + 17A; + 6k‘^ + llA^ + llA;Ar + 3N^) 

(2 +Ar)(2 +A: +A^)3 ’ 


2(10 + 13A: + 4A;2 + lOAT + 7A:A^ + 2Ar2) 
(2 + A; + Ny ’ 

4(10 + 13A: + 4A;2 + lOAT + 7A:A^ + 2Ar2) 
(2 + A; + Ar)3 ’ 




A • 
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Cl69 — 


2i(16 + 21k + 6P + 19A^ + 13A:A^ + 5N^) 
{2 + N){2 + k + Ny ^ 


Cl70 — 


27(13A; + 6P + 3A^ + 9kN + N^) 
(2 +A^)(2 +A: +A^)3 ' 


The fusion rule is 

2 2 

The OPEs between the higher spin-2 currents and the higher spin-| currents are given by 




(i),fc/ 


[z — wi 


Cl F + r' 


(«;) + 


(z — w) 


+C4Ur^ 


-hC5 dP + Cg T* + (cj T* r“ P + cs T“ P + cg T“^ T*) + cio (P‘ T') (1 - 5*') | 
ICii + Ci2 Up + Ci3 dP + Ci4+ Ci5 {T^ P 


+£' 


\ 

|ci6 r* + T^* F) + ci7 r^l + ci8 P F 


UC 


[z — w) 


rz/c 


C19 + C20 ^^ 0 ^ + C21 L P + C22 G^ U + C23 OG^ +C 24 UU P 

2 


hi) 

1 
2 


+C25 u dP + C26 dU P + C27 d^P + C28 P P^ + C29 G* T' T^’ + C30 UP + C31 dP 
-fC32 dP^ P + C33 dP P P + (1 - P) (c34 G' r^’ r' + C35 G' P^ + C36 T^' dP r' 

+C37 P^ P^ r^’ + (1 - - 6 p (c 38 P^ T'“ r“ + C39 r“' r^’ r“ r^) + C40 (P^ P r' - P^ P^ f 

_jij jij pi) + C41 P^ r* P r' + C42 P^ P^ r* + C43 P^ g r' + C44 P^ P^ r' + C45 dP^ r' 

+F“'’ (c46 u r* r“ + C47 g* + C48 g* r“ r'’ + C49 dP r“ + C50 r* dP 

+C51 G“ + C52 G“ r* + C53 P^ p^ P + C54 t“ uP + C55 r“ P^ r^' + cse r“ t“^ r“ 

+C57 T“ < 9 r^ + C58 p’’ Up + C59 p'' dP + C60 r* + C61 (9T“ P) | 

I ), _|_ ), _|_ up Cgs dG^ + cqq G^ U + cqi U UP + cq^ UdP 

2 2 

+C69 dU r' + C70 dP + Cn (G* P + G^' P) + C74 G^ P + C75 {dP P + dP^ P) 

+C76 + C77 (r*' ar* + P^ dP) + 073 P^ dP + C79 {P^ uP + P^ uP) + cgo P^ u 

I ^ rjnla rpla ^ _j_ ^ik _|_ ^jk pj _|_ q ^rj^ik rj^kl _|_ /J^jk rpkl 

-t-c84 {P^ P^ r* + F* P r^') + C85 T“^ p^ -h cgg {P P^ r' + P^ P^ r') 

+C87 (ar* r* + aF f P) + cgg ar^ r'j + |c89 (g* P P + g^ P t*) 

+C90 G^ r* r^' + C91 (G* F^ + G^' P) + C92 G^ p^ + C93 (ar^* F + aF^ r*) + C94 P^ u 
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+C95 (T^'^ + u p) + C96 r* + r^' r^') + C97 u r* p r^ + C98 ot^ r^ 

+C99 ar^ + cioo (T^* aF + ar*) + cioi r* r^' ar^ + C102 a(r* r^') + cios r' 


+C104 {T^ T'^' r' + r') 


(«;) 


(z — w) 


zik 


Ci05$?^’'+Ci06 




C109 a#i')’j 


+Cno a$i,^^ + dll L G^ + di2 L T'J T' + cns LUV^ + du dL F + dis aF 

2 

+di6 G'- r' + di 7 ac* F* + ciis G* aF* + cng G^' F' F' + ciso G^' F^’ T*^' + cisi G' F' G 

+C 122 F' r' r^' + d 23 G^' F'' r“ + g“ f^ r“ r^) + d 24 gw u + dss dG^ u 

+d 26 G^ du + d 27 a^G^' + d 28 aG' r* f + d 29 g' ar' r^’ + dao g* r* ar^' + dai g^' ar^' F 


+C132 G^ dr r* + d33 dW W F + d34 dW W F + d35 dW F' r* + d 36 W dW r* 

+d37 F' F' ar^' + d38 F W dr + 0139 W W ur + cuo F du r* + cui F u dr 
+d42 aF G r* + d43 F r* ar' r'(i + r) + d44 dW^ r* + c^s aF ar* + cue F dW 
+d47 a(T“^ r“ r^' r^) + cus W r“ aF + cu9 UL/rw c^o du u r + c^i u u dr 
+d52 dW r + d53 du dr + d54 G a^F + dss u r r dr + dse r dw r 
+d57 aF ar* r* + dss aF^' + (1 - r) (^cu^ l f' r' + cieo aG' f' + dei g' aF' 

+d 62 G“ F F' + d 63 G^ F' F' + d 64 dr r r + Cies F' F' aF + ciee (T“' F ar“) 

+d67 aF' F' F + d 68 aF' G r' + d69 f' du r' + c^o f' g ar' + d7i aF^' r' 

+d72 aF' ar' + d73 aF' + d74 (F' ar“ r“ r')(i + W) + d75 r^' aF' r'^ 

+(i - r) (d76 G' F^' F' + d77 dW F' r' + d78 (F aF' r') + 0179 W F' ar') 

+(i - F - 5^') (d8o G^ ar' r' + dsi g' aF r' + d 82 g' f ar' + (1 - F)(d 83 aF“ F r-? 

+d84 F“ aF' r') + d85 aF ar' r') + |^d 86 l F“ r'* + d87 l W r'’ + d 88 l r' r“ r'* 

+d 89 G* G“ r'' + d9o G“ G'’ r' + d9i aF f'* + d 92 aG“ W + d93 (g^' f^' f'* + g^’ F“ F^' 
+G^' F'' F“) + d 94 G' aT“'' + d 95 G“ aF + d 96 G' T“'' G + 0497 G“ g + d 98 aG* r“ r'' 

+d 99 aG“ r'' r' + C200 F r“ ar'' + C201 g“ r'' ar' + C202 g“ ar'' r' + C203 g' g r“ r'' 

+G“ G r'' r') + C 204 (F^' F'' + F“ t''^' + F'* F“) r'? + C 205 aF^’ F“ r'* + C 206 aF^’ F'* F 

+C207 aF“ F'' F + C208 aF“ T“'' r“ + C209 aF“ F'' r' + C210 F^' aF“ r'' + C211 W aF'' F 


+C212 F“ aF'' r^’ + C213 F“ aF'' r' + (1 + (C214 F“ aF'' r“ + C215 F'' dW r'*) 

+C216 F“ F^' aF + C217 W F“ar'' + C218 W W aF + C219 W r^’ r“ ar'' 
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+C220 (<9r r + ar“ r“) r“ + t^“ a(r^ r) f) + C 221 f r“ 

pi pi pfe^ ^ ^J.ia jjjjY<’ + ^T^<’UUr) + C 223 r'* + C 224 T* 

+C225 T“ a^r"' + C 226 + C227 51^' + C 228 51' + C 229 T'“ 51^' + C230 T“'' ar' 

+C231 T“ du r'' + C232 at/ r' + C233 ar^ t/ r'* + C234 ar'*'' ur + C235 at/ r* r“ r'* 

+C236 u a(r' r“ r'') + C237 a^r' r“ + cass (r' a^r^ r'' + r' r“ a^r^) + C239 r ar“ ar^ 

+C 240 ar' a(r“ r"') j | + |c 24 i a$ + C242 + C243 {lt^ r' - p) 

+C244 dL r' + C245 L 51 ' + C246 (G' G' r' + G' P) + C247 (a(G' T") + a(G^’ T^')) 

+C 248 a(G" + C 249 (G* T" + T^') t/ + C 250 dG^ U + C 251 G' at/ + C 252 (G' T' + G^' P) ar' 

+C253 (G' ar' + G^ aF) r' + C254 a(r'= r') + C255 g' (ar* r' + aF F) + case du u r' 

+C257 U U ar' + Cass d'^U r' + C259 dU ar' + Caeo U a^r' + Caei a^G' + Caea (aG* F* + dG^ F-^) F' 

+C 263 aG^ F'^ F' + C 264 (a(r^' F' F^' F') + a(T'^ f' f'^ f') + a(F'' f^' f'^ f')) 

+C265 (ar" G F' + aF' U F^') + case (F' dU F' + F' dU F^') + C267 (F' dU F' + F' dU F^) 
+C 268 a(T^' U F^) + C 269 (T'^' dT^ P aF' F') + C270 (t'^ a(T" F^) + F'^ a(F' F'^) 

_^ik rjnik _|_ J^jk J^jk'j ^pi _ rj^kl Q(J^ik pi _|_ rjnjk pj^ _|_ QJ'ij pi _ J'jl p*^^ 

+C271 (T'^ aT^' F' + F'^ aT^' F^') + C272 (F^' F“ + {dT^ T" + aF^ F') F^) 

+C273 aF^’ F^' F' + C274 (ar'^ + aF^ f'^) f' + C275 (ar" t" + aF' F') f' 

+C276 (aF' aF' + aF' aF^') + C277 ar^' aF'^ + C278 (a^F' f' + a^F^’ f^) f' + C279 a^F^ f^ f' 

+C280 (5F' F* + aF^' F^') F' + Casi aF'^ F^ F' + casa (a^F' F* + dV F^') + C 283 F'^ 

+C284 (F aF* + F' aF^') + Cass F + Case aF'j + (F^')^ |C287 (aG* F'^ - dG^ T^) 


+C 288 aG^ F^' + C 289 (G' aF^ - G^' aF'^) + C 290 G^ aF^’ + C 291 G' (F'^ F^' + T*' F'^) 

+C292 (G' T'^ + G^' F^' F^) + C293 (G' F^' - G^ F') aF'^ + C294 (G' aF^' - G^' aF') F^ 

+C 295 G^ a(F' F^') + C 296 d{u r r F'^) + C 297 (5G' F^’ - dG^ F') F^ + C 298 <9G^ T* F^' 

+C299 aT'^' G fF C300 du F^ + C301F^' u aF^ + C302 (ar'^' u f^' + ar^ g f') 

+C303 (F' a(G F^) + TG a(G F') + C304 (a(F^' F^) F* + a(F^' F'^) F^') + Caos a(F^' F' F') 

+c3oe (a(T'^ F') + a(T" F'^)) F' + C307 (F'^ F' + T" F'^) aF' + C308 (t'^ aF' + F'^ aF^) 

+C 309 aT*^' aF'^ + C 310 (aT'^ aF^' + aF^ aF') + can f' f^' a^F'^ + C 312 (a^F' f^' + f' a^F^') f^ 

+C313 a(F* F^') aF'^ + C314 aF* aF^' f'^ + C315 aF*^' f^ + caie (aF"^ f^' - a^F'^ f') 

+C317 d^r'^ + C 318 {r’^ a^F^'-a^F*)| («;)- 5 ^^ ^ ^ {j ^ k){w) + ---, 
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where the coefficients are 


Cl 

C3 

C4 

C5 

C7 

cg 

Cll 

Cl3 

Cl5 

C 18 

C20 

C 2 I 

C 23 

C 24 

C 25 

C26 

C 27 

C28 


8ikN{k-N) ^ 2AikN 

{2 + k + Nf ~ ~ {2 + k + Ny' 

8(3 + 9k + 4P + 9A^ + lOA: iV + 4N‘^) 

3{2 +k + Ny ’ 

16i(3 + 9k + 4e + 9N + 7kN + 4N^) 

3{2 +k + Ny ’ 

8i(A:-A^)(24 + 13A: + 13A^) ^ _ 8{k - N){12 + 7k + 7N) 

3{2 +k + Ny ’ “ 3(2 +A: +A^)3 ’ 

8i ^ 8{6 + 12k + 5k^ + 12N + 8k N + 5Ny 

{2 +k + Ny “ 3{2 +k + Ny 

4{6 + 6k + e+ 6N+ 4kN + N^) ^ 8{k - N) 

3{2 +k + Ny ’ “ ~ {2 +k + Ny’ 


8 {k - N) 


C 12 = 


16 i{k — N) 


3{2 +k + Ny’ 3{2 +k + Ny’ 

8 i{ 6 k + /c^ + 6 N + lOA: N + iV^) 8 {k + N) 


3{2 +k + Ny 

8{k-Ny 


Ci4 — 


{2 +k + Ny’ 


3{2 +k + Ny’ 
16 i{k — N) 


C 16 — 

Cl9 = 


8 {k-N) 


3{2 +k + Ny’ 
(k-N) 


Cl7 — 


8(A; - A^)(4 + 3A; + 3A^) 
3{2 + k + Ny ^ 


3{2 +k + Ny’ 6(2 + A; + A^) 

{k - N){Q 0 + 77 k + 22 k‘^ + 121 N + 115 k N + 20 k^N + 79 N^ + A 2 k N^ + IQN^ 


lQi{k — N) 
3{2 +k + Ny'' 
1 


C22 — 


6(2 + iV)(2 +A: +A^)3 
2 {k - N) 


{2 + k + N) 


2 ’ 


:(-192 - 116A; + 69A;2 + 38 k^ - 172 N + 172 k N + 299 k‘^N 


Q{2 + N){2 + k + Ny 
28k^N + A7N‘^ + 25Qk N^ + 82k‘^N^ + 73N^ + QQk N^ + IGN^, 

Ai{k - N) 

3{2 +k + Ny’ 

2i{A8 + 82k + 57e + lAk^ + 62N + 53k N + UPN + 3AN^ + 9kN^ + 8N^) 

3{2 +k + Ny ^ 


-^- 77 -^-77*(-192 - 20A; + + 38k^ - 76N + 316A;iV + 233k^N 

3{2 + N){2 + k + Ny ^ 

28k^N + lA3y + 30Ak iV^ + 82k‘^y + 97N^ + 66k N^ + WN^, 

Ai{k - N){13 + 8k + 8N) 

3(2 +A: +A^)3 ’ 

i(192 + 308A: + ^ g^s ^ 354 ;^ ^ 340 ^ jy ^ 55k‘^N + 215N'^ + 90k N^ + 41iV3) 

6(2 + A ^)(2 + A ; + A ^)3 
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C29 


Cso 

C3I 

C 32 

C 33 

C 34 

C 35 

C 36 

C 37 

C 39 

C 40 

C41 

C 42 

C 43 

C44 

C 46 

C47 

C48 

C 49 


(192 + 212k + 69k‘^ + 6k^ + 268iV + 196A: N + 31k‘^N + 119iV2 + 42k + 17N^) 

3(2 + iV)(2 +A: + iV)4 

(192 + 212k + 69P + 6k^ + 268iV + 196A: N + Slk'^N + 119N^ + 42k + 17N^) 

3(2 + iV)(2 +A: + iV)4 

8(A; - A^)(3 + A: + A^) 

3(2 +A: +A^)3 ’ 

2{k-N) (64 + Q7k + 18P + 109iV + 79A; iV + 12A;2A^ + 63iV2 + 24A; + 12iV3) 

3(2 + iV)(2 +A; + iV)4 ’ 

4i{k - N) (32 + 19A: + 2k‘^ + 45A^ + 23A: iV + 4k‘^N + 23N‘^ + 3kN‘^ + 4N^) 

3(2 +A^)(2 +A; +A^)5 ’ 

(96 + 116A; + 45A:^ + 6A:^ + 124iV + lOOA: N + 19A:^A^ + 47A^^ + 18A: N"^ + 5iV^) 

3(2 +A^)(2 +A: +A^)4 ’ 

7(96 + 116A: + 45A;2 + Qk^ + 124A^ + lOOA; N + 19PiV + 47iV2 + 18A; 

6(2 + iV)(2 +A: + iV)3 ’ 

4i{k - A^)(16 + 3A; - 2k'^ + 21iV + 7A: iV + 2k‘^N + llA^^ + 4 ^ jy 2 ^ 2N^) 

3(2 +A^)(2 +A; +A^)5 ’ 

4i(A:-A^) ^ 7(A:-A^)(13A: + 6P + 3A^ + 9A;A^ + iV2) 

“ 3(2 +A; + iV)3’ “ 3(2 + iV)(2 +A: + iV)4 ’ 

{k - N){32 + 55k + 18A;2 + 41A^ + 35A;iV + lliV^) 

3(2 + iV)(2 +A; + iV)5 ’ 

i{k — iV)(16 + 21A; + 6k‘^ + 19iV + 13A: N + 5iV^) 

3(2 +A^)(2 +A; + iV)4 ’ 

2{k - N){32 + 55k + 18P + 41A^ + 35A: + llA^^) 

3(2 +A^)(2 +A; +A^)5 ’ 

i{k - N){13k + 6e + 3N + 9kN + N^) 

3(2 +A^)(2 +A; +Ar)4 ’ 

(96 + 116A; + 45P + 6P + 124A^ + lOOA: N + 19PA^ + 47A^2 ^ ^3^ ^2 ^ 

3(2 +A^)(2 +A: +A^)4 ’ 

4(A: - N) ^ 4{k - N) 

{2 + k + NY' “ “(2 +A: +A^)2’ 

i{k - N){32 + 55k + 18A;2 + 41A^ + 35A: A^ + llA^^) 

3(2 +A^)(2 +A: +A^)5 ’ 

i{k - N){48 + 37k + 6A;2 + SIA^ + 21A; A^ + 13A^2) 

12(2 +A^)(2 +A; +Ar)3 ’ 

{k - N){13k + 6e + 3N + 9kN + N^) 

6(2 +A^)(2 +A: +A^)4 ’ 

—-— - -^2i(96 + 164A: + 95A;2 + 18A:=^ + 172A^ + 236k N + 103A:2A^ 

O ( Z ~1~ 7V ) iJi rv i V ) 

12A:^A^ + 101 A^2 + lOOA; + 26k^N‘^ + 19A^^ + lOA; A^^), 
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C50 

C51 

C52 

C53 

C54 

C55 

C56 

C57 

C58 

C59 

Cm 

Cei 

C62 

C63 

C64 

Cm 

Cm 

C68 


—-—--^-^4i(48 + 92k + 63A:2 + 14P + 76iV + 120A: N + 

?,{2 + N){2 + k + Nf ^ 

33N^ + AOk + IQk'^N^ - - 2N^), 

i{k - N){-32 -3k + 6 P - 29N + kN - 7N^) 

6(2 +A ^)(2 +A; + iV)3 ’ 

{k — A^)(16 + 21A: + Qk‘^ + 19A^ + 13A: N + 5N'^) 

3{2 + N){2 + k + N)^ ’ 

i(192 + 2l2k + 69P + 6k^ + 268N + 196k N + 3lPiV + 119A^2 ^ 42 ^ jys + i7iv3) 

6{2 + N){2 + k + N)* ^ 

{k — iV)(16 + 21A; + 6k‘^ + 19A^ + 13A: N + 5N‘^) 

3(2 +A^)(2 +A: +’ 

7(96 + 116A: + 45A;2 + 6k^ + 124A^ + lOOA; N + 19PiV + 47iV2 + 18A; + 5N^) 

3{2 + N){2 + k + N)^ ’ 

47 

“(2 +A: + iV) 2 ’ 

2(24 + 82k + 63P + Uk^ + 62N + 113A; N + 4lPiV + 40A^2 ^ 33 ^ ^2 ^ 

3{2 + k + N)^ ’ 

{k - N){13k + 6e + 3N + 9kN + N^) 

6(2 +A ^)(2 +A: +’ 

(96 + 130A: + 6 IP + lOA;^ + llOiV + 93A; iV + 2lPiV + 38N‘^ + 13A; + 4iV3) 

3{2 + k + N)^ ’ 

—^^-77(-48 - 48A; - ISA;^ - 2k^ - 72N - 32k N + 6k^N + 2k^N 

3{2 + N){2 + k + 

A9N^ -7kN^ + 5k‘^N^ - 21N^ - 3k - AN^), 

-^^^-772(-48 - 24A: + 2lP + lOA;^ - 48A^ + 4k N + 36PN + 8k^N 

3{2 + N){2 + k + Ny ^ 

+ 17k + llk'^N^ + 9N^ + 3kN^ + 2N^), 

_5 

~ 2 ’ 

5(60 + 77k + 22 P + 121A^ + 115A; N + 20PiV + 79N‘^ + 42A; N‘^ + 16A^3) 

2(2 +A ^)(2 +A; + iV )2 ’ 

167(1 + k + N) 

(2 + A: + A^)2 ’ 

(-300 - 309/c - 70A:2 - 81+ 153A: N + 100A;2Ar + 217iV2 + 210A: + 80A^3) 

6(2 + iV)(2 +A; + iV)2 ’ 

2(2 + 3k + 3N) ^ 4i 

(2 + A: + A^)2 ’ “ “(2 +A: + iV)2’ 

107(30 + 31A: + lOP + 38N + 21kN + 8N^) 

3(2 +A; +A^)3 ’ 
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C69 


C70 

cn 

C 72 

C 73 

C74 

C 75 

C 76 

C77 

C 79 

Cso 

Csi 

C82 

C83 

C84 

C85 

C 87 

C88 

C89 


i(-300 - 213k - 70k^ - 177N + 201k N + lOOk^N + 169N^ + 210k 

3{2 + N){2 + k + Ny 
4i(18 + 27k + 8P + 27N + 20k N + 8N^) 

(2 + A: + N)^ ’ 

5i(60 + 71k + 18A;2 + 67N + A3k N + 17N^) 

6(2 + iV)(2 +A: +A^)2 ’ 

5i(20 + 21A: + 6P + 25N + 13k N + 7N^) 

2(2 + A ^)(2 + A ; + iV )2 ’ 

(300 + 307A; + OOA;^ + 383iV + 191A: N + lOOA^^) 

3(2 +A^)(2 +A; + iV)3 ’ 

5(20 + 21A: + Ok"^ + 25iV + 13A; iV + 7N‘^) 

(2 + iV)(2 +A: +A^)3 ’ 

2(48 + lOlA: + 3Ak‘^ + 76N + 70kN + 2k^N + 27+ 8k + 2N^) 

(2 +A^)(2 +A; + iV)3 ’ 

2(48 + 105A; + 38k^ + 79N + 81k N + 4k‘^N + 33A^2 + 3^ jv2 ^ 4^3) 

(2 +A^)(2 +A; + iV)3 ’ 

4(-6 + 15A; + 8k‘^ + 15iV + 20A; iV + 8N^) ^ 8{1 + k + N) 

3(2 +A: +A^)3 ’ “ (2 + A: + A^)2 ’ 

(300 + 307A; + OOA;^ + 383iV + 191A: N + 109A^2) 

3(2 +A^)(2 +A; + iV)3 ’ 

5(20 + 21A: + Ok"^ + 25N + 13k N + 7N^) 

(2 + iV)(2 +A: +A^)3 ’ 

z(48 + 89k + 30A;2 + 63A^ + 57A: + 17Ar2) 

(2 +A^)(2 +A; +Ar)3 ’ 

10(32 + 55k + 18A;2 + 41A^ + 35A: A^ + llA^^) 

(2 +A^)(2 +A; +A^)4 ’ 

7(48 + 89k + 30A;2 + 63A^ + 57A: A^ + 17Ar2) 

(2 +A^)(2 +A; +Ar)3 ’ 

7(32 + 81A; + 30A;2 + 47A^ + 53A: A^ + 13Ar2) 

(2 +A^)(2 +A; +Ar)3 ’ 

7(32 + 81A: + 30A:2+ 47Ar + 53A:A^ +13A^2) ^ 4^ 

(2 +Ar)(2 +A; +Ar)3 ’ “ (2 +A; +A^)2’ 

4A(264 + 459A; + 158A:2 + 441A^ + 395A; N + 34A:2A^ + 215A^2 ^ 54^ ^2 ^ 34^3^ 

3(2 +A^)(2 +A; +Ar)4 ’ 

4i(96 + 161A; + 54A:2 + 159A^ + 141A; N + 12A:2A^ + 77N^ + 24A; + 12A^3) 

(2 +A^)(2 +A: +A^)4 ’ 

(48 + 89k + 30A;2 + 63Ar + 57A; A^ + 17A^2) 

(2 +Ar)(2 +A; +Ar)3 ’ 
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Cgo 

Cgi 

Cg2 

Cgs 

C94 

C95 

C97 

Cgs 

Cgg 

Cioo 

ClOl 

C102 

Cl03 

Cl04 

C 106 

Cl07 

C108 

Clog 

Clio 


(32 + 81A: + 30k^ + 47N + 53kN + 13N^) 

(2 + N)(2 + k + N)3 ’ 

7(32 + 81A; + 30k^ + 47N + 53k N + 13iV2) 

2(2 +A^)(2 +A: +A^)2 ’ 

7(16 + 57k + 30k^ + 15A^ + 4lkN + N^) 

2(2 + iV)(2 +A; + iV)2 ’ 

2(63A; + 22P + 87N + 204k N + 56k^N + 119N^ + I05k + 34iV3) 

3(2 + iV)(2 +A; + iV)3 ’ 

(32 + 81A: + 30k‘^ + 47N + 53k N + UN"^) 

(2 + iV)(2 +A; + iV)3 ’ 

(48 + 89A: + 30A;2+ 63iV + 57A;iV +^ 4i{k - N) 

(2 + iV)(2 +A; + iV)3 ’ “ “3(2 +A; + iV)3’ 

107(32 + 55k + 18P + 41iV + 35A; iV + llA^^) 

{2 + N){2 + k + N)* ’ 

2(71A; + 34P + 79N + 208k N + 62PiV + 103A^2 ^ ^ 281+3) 

3(2 + iV)(2 +A; + iV)3 ’ 

2(150 + 159/c + 38P + 186A^ + 105A: N + 52N^) 

3(2 +A: +A^)3 ’ 

2(150 + 141A: + 34P + 204A^ + 105A; N + 56A^2) 

3(2 +A: +A^)3 ’ 

207(60 + 77k + 22P + 121A^ + 115A; iV + 20k^N + 79N^ + 42A; + 161+3) 

3(2 +A^)(2 +A; +A^)4 ’ 

4i(100 + 131A: + 38P + 1991+ + 193A: N + 34PA^ + 129^ 7q^ pj2 ^ 261+3) 

(2 + l+)(2 +A: +A^)4 ’ 

57(20 + 21A: + 6P + 25N + 13k N + 7N^) 

(2 + l+)(2 +A; + l+)3 ’ 

7 ( 300 + 307A; + 90P + 383A^ + 191A:A^ +109 ^ ^ 7 

3(2 +A^)(2 +A: +A^)3 ’ “ ~2' 

(900 + 1139A: + 322k‘^ + 18311+ + 1717A; 1+ + 296Pl+ + 1201A^2 ^ 539^ jV2 + 2441+3) 

(60(2 + l+)(2 +A; + l+)2) 

(60 + 77k + 22A;2 + 121+ 115A: A^ + 20k‘^N + 79N‘^ + 42A; + 16Ar3) 

2(2 +Ar)(2 +A; +Ar)2 ’ 

(60 + 77k + 22A;2 + 121A^ + 115A: N + 20k‘^N + 79A^2 ^ 42^ jv2 + lOA^^) 

2(2 +Ar)(2 +A: +A^)2 ’ 

(60 + 77k + 22A;2 + 121A^ + 115A; N + 20A;2A^ + 79Ar2 ^ 42^ f^2 ^ i6jv3)2 

4(2 +Ar)2(2 +A: +A^)4 ’ 

—--r^-^-^(60 + 77k + 22k‘^ + 121Ar + 115A: N + 20A:2A^ + 79N‘^ 

12{2 +NY{2 + k +NY^ 

42k + 16A^^)(180 + 223k + 62k^ + 371A^ + 341A: N + 58A;2A^ + 245A^^ + 126A: N'^ 
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Cm 

Cll2 

Cll3 

Cll4 

Cll5 

Cll6 

Cll7 

Cll8 


Cll9 

Cl20 

Cl21 

Cl22 

Cl23 

Cl24 

Cl25 

Cl26 


50A^^), 

3(16 + 2lk + 6A;2 + 19iV + 13A; iV + SiV^) 

(2 + iV)(2 +A: +A^)2 ’ 

2(20 + 21A: + 6k‘^ + 25N + 13k N + 7N^) 

(2 + iV)(2 +A: +A^)3 ’ 

2z(32 + 55k + 18A;2 + 41A^ + 35A: iV + 

(2 +A ^)(2 +A; + iV)3 ’ 

i(420 + 521k + U2k‘^ + 925N + 865k N + 152A;2A^ + 643A^2 ^ 335 ^ ^2 ^ 

3(2 +A^)(2 +A; +A^)3 

2z(60 + 91A; + 26k‘^ + 167N + 191k N + 40A;2A^ + 137A^2 ^ 34 ^ ^ ^2N^) 

3(2 +A^)(2 +A; +A^)3 ’ 

7(20 + 21A; + 6 P + 25N + 13k N + 7N^) 

(2 + iV)(2 +A: + iV)3 ’ 

-^--r^-^-77^(2064 + 2960A; + 2707k‘^ + 1476A;3 + 300A;^ + 7984A^ 

12(2 +A^) 2(2 +A; + iV)4 ^ 

13070A; N + 9788k^N + 3236k^N + 312A;^A^ + 11907iV2 + 16874A; + 8603A;2A^^ 

1384A:^iV2 + 8354iV3 + 8494A: + 2194A:2A^^ + 2755N^ + 1466A: + 344iV^), 

—-+-p^^^i(-240 + 3728* + 5947*2 + 3048*=> + 516*‘ + 2608iV 

14030A;iV + 13724A:^iV + 4538A;^A^ + 420A:^A^ + 6363iV2 + 16550k + 9941k^N‘^ 

1642k^N^ + 5282N^ + 7864A: + 2284A:2A^^ + 1873iV^ + 1304A: + 242iV^), 

(16 + 21A; + 6 P + 19iV + 13A: + 5N^) 

(2 +A ^)(2 +A; +A^)3 ’ 

(32 + 55k + 18A;2 + 41A^ + 35A: iV + lliV^) 

(2 + iV)(2 +A: +A^)3 ’ 

7(20 + 21k + 6 P + 25N + 13k N + 7N^) 

(2 + iV)(2 +A: + iV)3 ’ 

47(32 + 55k + 18A;2 + 41A^ + 35A: iV + lliV^) 

(2 +A ^)(2 +A; + iV)4 ’ 

2i(32 + 55k + 18A;2 + 41iV + 35A; iV + llA^^^ 

(2 +A ^)(2 +A: +A^)4 ’ 

3(16 + 21k + 6k^ + 19A^ + 13A; iV + 5N^) 

(2 + iV)(2 +A: +A^)3 ’ 

(-20 -llk-2k^- 15A^ + 15A: iV + Sk'^N + 7N^ + 14A;+ 4A^3) 

(2 +A ^)(2 +A; + iV)3 ’ 

3(20 + 21A: + 6k‘^ + 25N + 13k N + 7N^) 

(2 + iV)(2 +A: +A^)3 ’ 
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Cl27 

Cl28 

Cl29 

Cl30 

Cl31 

Cl32 

Cl33 

Cl34 

Cl35 

Cl36 

Cl37 


-^-;-^(624 - 512/c - 2265^^ - 1620^;^ - 340k^ + 1232A^ - 158A: N 

12(2 +A^) 2(2 +A; + iV)4^ 

1216A:2iV - 364^:3^ 56A;^A^ + 3827iV2 + 83647: + 77Alk‘^N^ + 2M2k^N^ 

356k^N^ + 7072N^ + 138547 + 856072A^^ + 1562k^N^ + 5749iV^ + 76147 

23367^iV^ + 2068iV^ + 13667 + 272iV®), 

— --r-^-^-77(2064 + 42087 + 39077^ + 17647^ + 3007^ + 8272N 

6(2 +A^) 2(2 + 7 + iV)5^ 

153267 N + 111087^iV + 3380k^N + 3127^ + 12291A^^ + 181707 N'^ + 89637^ A^^ 

13847^ AT^ + 8522N^ + 87347 + 21947^ A^^ + 2779A^^ + 14667 + 344Ar^), 

— -—---^(3600 + 94887 + 88277^ + 35287^ + 5167^ + 12208Ar 

255507 N + 180447^ A^ + 50187^ A^ + 4207^ A^ + 15963A^^ + 251907 N'^ + 1210172A^2 
17627^ A^^ + 10082A^^ + 107447 A^^ + 26447^ A^^ + 3073A^^ + 16647 A^^ + 362A^®), 

— --r-^-^-7^(2064 + 81447 + 85397^ + 35287=^ + 5167^ + 7408A^ 

6(2 +A^)2(2 + 7 +Ar)5^ 

208467 A^ + 162687^ A^ + 47307^ A^ + 4207^ A^ + 9819A^2 + 197187 A^^ + 104217^ A^^ 

16187^ A^2 + 6194A^3 + 81527 + 221272A^^ + 1873A^^ + 12327 + 218A^^), 

3(64 + 1367 + 617^ + 67^ + 88N + 1047 N + 1572A^ + 27 + 107 + A^^) 

{2 + N){2 + k + N)^ ’ 

(256 + 4327 + 1837^ + 187^ + 400A^ + 4007 N + 69k'^N + 185A^2 ^ 73 ^ pj2 ^ 27 N^) 

(2 +A^)(2 + 7 +Ar)4 

--—---^*(200 + 2467 + 5572 - 6k^ + 414A^ + 3887 N + 61k‘^N + 277 

(2 + iV j (2 + 7 + iV j 

1487A^2 ^57Ar3), 

3(2 + iV)2(2 + 7 + iV)5 ^^^^ + + 137 iV + 5iV2)(i8o + 2237 + 627^ 

371A^ + 3417 A^ + 58k^N + 245A^^ + 1267 + 50A^^), 

“^75-—7-7775**^^®'^ + + 55157^ + 26847^ + 4447^ + 3180A^ 

0 (^ ~h -/V ) i2i~\~rC~\~ 7V J 

114087 AT + 113367^ A^ + 3928k^N + 3847^ A^ + 4149A^2 + 112387 + 7739k^N‘^ 

U28k^N^ + 2630AT^ + 48047 + 172672A^=^ + 797 + 7387 + 92A^®), 

“ 6(2 + A^)2(2 + 7 + + 67^ + 3A^ + 97 A^ + A^^)(180 + 2237 + 627^ + 371A^ 

3417 N + 587^ A^ + 245A^2 + 1267 + 50 A^^), 

6(2 + iV)2(2 + 7 + iV)5 '^^^ + + 137 iV + 5N^){189 + 2477 + 747^ 

347A^ + 3537 A^ + 6472A^ + 221A^^ + 1267 + 44A^3), 
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Cl38 


Cl39 

Cl40 


Cl41 


Cl42 


Cl43 

Ci44 


Cl45 


Cl46 


Cl47 


Cl48 


2 i(20 + 2lk + 6P + 2bN + UkN + 7N^) 

{2 + N){2 + k + Ny ’ 

2i(32 + 55k + 18A;2 + AIN + 35k N + IIN'^) 

(2 +A^)(2 +A: +A^)4 ’ 

— -—---^(2064 + 2960A: + 2707k"^ + U76k^ + 300 + 7984A^ + 13070 A; N 

0 (^ ~h " “h ^ H“ -/V ) 

9788k‘^N + 3230k^N + 312A:^A^ + 11907A^^ + 16874A: + 8603A:^A^^ + 1384A:^iV2 

8354A^3 ^ 3494^ jys ^ 2194A;2Ar=^ + 2755A^^ + 1466A; + 344A^®), 

— --r-^-^-77(6672 + 14576A; + 10627A;2 + 3108A;3 + 300A;^ + 19408iV 

6(2 +A^)2(2 +A: + iV)5^ 

33566A; N + 18884A:2iV + 4148A;^A^ + 312A:^A^ + 22275N‘^ + 29114A: + lU59k^N^ 

U32k^N^ + 12650A^^ + 11230A:iV3 + 2338k^N^ + 35A7N^ + 1610A;iV^ + 392A^®), 

— -—---^(528 + 4880A; + 6523A:2 + 3144A;3 + 516A:^ + 4528A^ + 16334A: N 

0 ( ^ ~h -/V J i2i~\~rC~\~ i V ) 

14588A;2iV + 4634A:^iV + 420A:^iV + 8283A^^ + 18278A: + 10373k^N^ + lOOOk^N^ 

02A2N^ + 8440A;iV3 + 2356k^N^ + 2113N^ + 1376k + 266N^), 

2{k - N){32 + 55k + 18k‘^ + AIN + 35k N + 

(2 + iV)(2 +A; + iV)5 ’ 

— -—---^(1440 + 5468A: + 6371A;^ + 2922k^ + A6Ak^ + A80AN + 15004A; N 

O ( Z “h 7V J i2i~\~rC~\~ i V ) 

13798A;2iV + 4617A:^iV + 458A:^iV + 6345A^^ + 15412A: N^ + 10078k^N^ + 1925k^N‘^ 

32k* N"^ + 4108iV3 + 7055A: N^ + 2627PN^ + 106k^N^ + 1306iV^ + 1297A: N* 

120k‘^N* + 173iV^ + 50A: N^ + AN^), 

-^--r-^-^-77(-6240 - 12572A; - 9147A:2 - 2830A:=^ - 312A:^ - 20260iV 

3(2 + iV)2(2 +A: + 

33916A; N - 19AA6k‘^N - A299k^N - 270k*N - 25793A^2 - 33504A: N^ - l3308k‘^N‘^ 
lA8lk^N^ + 24A;^A^2 - 16196A^^ - 14477A: N^ - 2937k‘^N^ + A8k^N^ - 5116N* 

2401A: N* - 711N^ - A8k N^ - 24iV®), 

— -— -^(720 + 972k + 235A;2 - 22k^ + 1404iV + 1494A; N + 289PN 

16A:^iV + 863iV2 + 544A;iV2 + lOk^N^ + 125N^ - 16k N^ - 16N*), 

~6(2 + iV)2(2 + A; + iV)6 ^^^ + 55k + 18k^ + AIN + 35k N + lliV2)(180 + 223k + 62^ 

371N + 3Alk N + 58k^N + 2A5N^ + 126k N^ + 50N^), 

2{k - N){32 + 55k + 18k‘^ + AIN + 35k N + IIN'^) 

(2 + iV)(2 +A; + iV)5 ’ 
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Cl49 

Cl50 

Cl51 

Cl52 

Cl53 

Cl54 

Cl55 

Cl56 

Cl57 

Cl58 

Cl59 


2z(32 + 55A; + 18k^ + 41N + 35k N + IIN^) 

{2 + N){2 + k + N)^ ’ 

27(540 + 677k + 190k‘^ + 1105A^ + 1027A: N + 176PA^ + 727N^ + 378k + U8N^) 

3{2 + N){2 + k + N)^ ’ 

2i(180 + 247fc + 74P + 347iV + 353A: N + 64PA^ + 221 A ^2 ^ i26k + 44A^3) 

3{2 + N){2 + k + NY ’ 

— -— 7 ^-;-—7(-2064 - 3992A: - 3297k^ - 1386^^ - 232k^ - 5656N 

6{2 +NY{2 + k +NY ^ 

7166k N - 2626k‘^N - 85k^N + llOk^N - 3265iV2 + 3126A: N'^ + 7696k‘^N^ + 3623k^N^ 
356k'^N^ + 3406A^^ + 12087A: N^ + 8461A:^A^^ + l562k^N^ + 4798iV^ + 7389A: N* 
2336k‘^N^ + 1969N^ + 1366k N^ + 272iV®), 

— -—---^7(5136 + 4832A; + 1431A:2 + 144A:^ + Ak* + 22528N + 34358A; N 

0 ( ^ ~h -/V J i2i~\~rC~\~ i V ) 

23800A;2iV + 78A6k^N + 940A:^iV + 41431iV2 + 65154A; + 39797k^N‘^ + 9736k^N^ 

7l2k'^N^ + 392A2N^ + 52884A; + 23A68k‘^N^ + 3124A:^A^^ + 20033A^^ + 19644A: A^^ 

A672k‘^N^ + 5222N^ + 2732k N^ + 544Ar®), 

— -—^^-7^^(4752 + 12620A: + 11220A:2 + 4149^^ + 550A;^ + 13876Ar 

( 6(2 +A ^)(2 +A; +Ar)5) ^ 

28846A; N + 19327A:2A^ + 4903A;^A^ + 356A:^A^ + 15842A^2 ^ 24991A: N"^ + ll655k'^N‘^ 
1610A:^A^2 + 8953A^3 + 9739A: N^ + 2432A:2A^3 + 2493A^^ + 1414A: N^ + 272NY, 

Ai{32 + 55k + 18A;2 + 41A^ + 35A: A^ + llA^^) 

(2 +A ^)(2 +A; +Ar)4 ’ 

— -—---^2i(2400 + 7564A: + 8155A;2 + 3602P + 560/c^ + 9236A^ 

o (z H" 7V J {2i~\~r\:~\~ i V ) 

23316A: N + 19586A:2A^ + 6317A;^A^ + 626k'^N + 14153A^2 + 27388A: N"^ + l6A36k'^N‘^ 
3l8lk^N^ + 92k^N‘^ + 11056A^^ + 15195A; A^^ + 5539k^N^ + 394A:^A^^ + 4650A^^ 

3953A: N^ + 666k'^N^ + 1005A^® + 386k N^ + 88 A^®), 

— ----^2i(1920 + 8260A: + 10243A:2 + 4916A;3 + 812A:^ + 5756N 

o (z “h 7V J i V ) 

21576A; A^ + 21620A:2A^ + 7724A;3A^ + 824A:^A^ + 7157A^2 + 22126k N"^ + 16379A:2A^2 
3616A:^A^2 + 128A:^A^2 + 4618A^^ + 10848A; A^^ + 5026k^N^ + 424A:^A^3 + 1581A^^ 

2462A: A^^ + 480A;2A^^ + 264Ar^ + 200 A; N^ + 16Ar®), 

7(1020 + 1379A: + 410A;2 + 2047A^ + 2059A; N + 376k‘^N + 1341A^2 ^ 755 ^ pj2 ^ 272NY 

3(2 +Ar)(2 +A: +A^)3 ’ 

2(20 + 21A: + 6k‘^ + 25N + 13k N + 7NY 
(2 +A ^)(2 +A: +A^)3 ’ 
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Cl60 

Cl61 

Cl62 

Cl63 

Cl64 

Cl65 

Cl66 

Cl67 

Cl68 

Cl69 

Cl70 


~ 12{2 + Nn2 + k + ~ 

5006A: N + 7ASAk‘^N + 3044pA^ + 312A:^iV + 4611A^2 + 11690A: iV^ + 7595k^N^ 
1336k^N^ + 5282N^ + 7054A: + 2050PN^ + 2131N^ + 1322k + 296iV^), 

-^--r^-^-77*(5136 + 12656A: + 10795A:2 + 3912A;3 + 516A;^ + 15952iV 

31262kN + 20420PN + 5258k^N + 420A;^A^ + 19419iV2 + 28790A;iV2 + 12941A:2A^2 

1786k^N^ + 11594A^^ + 11656A:A^^ + 2716k^N^ + 3385iV^ + 1736A;iV^ + 386iV^), 

2(16 + 21A: + 6A;2 + 19A^ + 13A: iV + 

(2 +A^)(2 +A: +A^)3 ’ 

3(16 + 21A: + 6A;2 + 19A^ + 13A: iV + 5N^) 

(2 +A^)(2 +A: +A^)3 ’ 

—7-7m + 33317:^ + 1668^;^ + 300A;^ + 6352A^ 

0 (^ ~h -/V ) 7V J 

13022A; N + 10244A:^iV + 3284A;^A^ + 312A:^A^ + 10371A^^ + 16442A: N'^ + 8531k‘^N‘^ 

1360k^N^ + 7562iV3 + 8158A: + 2122pN^ + 2539iV^ + 1394A: + 320iV^), 

2i(60 + 71A: + 18A;2 + 67N + A3k N + 17N'^) 

3(2 + iV)(2 +A: +A^)3 ’ 

—--r-^-^-77^(960 + 3540A: + 4123A;2 + 18927:=^ + 300A:^ + 3948iV + 11120A: N 

6{2 + Ny{2 + k + Nf ^ 

9848k‘^N + 3220k^N + 312A:^A^ + 5829iV2 + 12174A;iV2 + 7367k^N^ + 1272k^N‘^ 
3974:N^ + 5560k + 1738k^N^ + 1265A^^ + 894A: + 152iV^), 

-^^^-77*(-600 - 706A: - 149A:2 + 18k^ - 1274A^ - 1148A:iV - 175k^N 

863N^ - UAkN^ - 179N^), 

-^--r-^-^-7 t(4368 + 10640A: + 9403A;2 + 3624A:=^ + 516A:^ + 14128A^ 

6(2 + iV)2(2 +A: + 

27854:kN + 18908A:2A^ + 5114:k^N + 420A;^A^ + 17883iV2 + 269l8kN‘^ + 12533A:2A^2 

1786A:^iV2 + 11042A^3 + 11320A:A^^ + 2716A;2iV^ + 3313iV^ + 1736A;iV^ + 386iV^), 

-^--r-^-^-^(528 + 656A; + ISSSA;^ + 12847:=^ + 300A;^ + 4144A^ + 8462A: N 

6{2 +Nf {2 +k +Nf^ 

8060k‘^N + 3044A;^A^ + 312A:^A^ + 8067iV2 + 13418A;iV2 + 7739k^N^ + 1336k^N^ 
6434A^^ + 7342A;iV3 + 2050A;2A^^ + 2275A^^ + 1322A;iV^ + 296A^®), 

~77(5 -77w^—7- 7m *^3600 + 9968A; + 8323k‘^ + 2724P + 300A;^ + 11728iV 

0 (^ ~h -/V ) i2i~\~rC~\~ 7V J 

24350A; N + 15428k‘^N + 3764A;^A^ + 3127:^+ 14595A^^ + 22202k + 97317:^A^^ 

13367:^ A^2 + 8810A^^ + 8926A: + 20507:^ A^^ + 2587A^^ + 1322A: N* + 296A^^), 
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Ci71 

Cl72 

Cl73 

Cl 74 

Cl75 

Cl76 

Cl77 

Cl78 

Cl79 

Cl80 

Cl81 


-7 - ^ , -77772(40 + 60A: + 23k‘^ + 2k^ + 92N + lUk N + 37k‘^N + 4pN 

{2 + N){2 + k + NY ^ 

73N^ + Q3k + llk'^N^ + 22N^ + 9kN^ + 2N^), 

~77(3 - 77777^—I -+ 22884A; + 16219A;2 + 4856A:3 + 516A;^ + 35292iV 

0 (^ ~h -/V ) {2i~\~r\:~\~ 7V J 

57992A; N + 32180A:2Ar + 6850A;^A^ + 420A:^A^ + 42429A^2 + 54066A: + 29349k'^N‘^ 

23mk^N‘^ + 249Q2N^ + 21922k + 4408A;2A^^ + 7175A^^ + 3232k + 806A^®), 

(-240 - 260A: - 25P + I3k^ - 532N - 466k N - 59PiV - 373A^2 _ ig2k - 79N^) 

{2 + N){2 + k + N)^ ’ 

2{k - N){32 + 55k + 18P + 41N + 35k N + lliV^) 

{2 + N){2 + k + N)^ ’ 

—-—---^2i(2400 + 7820A: + 8539A;2 + 3794A:^ + 592/c^ + 8980A^ 

O ( Z “h 7V J i2i~\~rC~\~ i V ) 

23572fc N + 20162A:2A^ + 6573k^N + 653k* N + 13513A^2 + 27260A: + 16718A;2iV2 

3293k^N^ + 100k* + 10416A^^ + 14939A:iV^ + 5587k^N^ + 410k^N^ + 4330N* 

3841A: N* + OOOk'^N* + 925iV^ + 370A; + 80iV®), 

2(8 + 17A; + 6P + lliV + llA: + 3N^) 

(2 +A^)(2 +A; +A^)3 ’ 

-^--r-^-^-^7(2212A; + 3851A:2 + 2112A;3 + 372k* + 668N + 6984A; N 

6{2 + Ny{2 + k + Nf ^ 

8692k‘^N + 3326k^N + 348A:^A^ + 1549iV2 + 7770A: + 6349k‘^N‘^ + 1270A;^iV2 

1298A^^ + 3606A; + 1484A;2Ar3 + 459iV^ + 584A; N* + 58iV^), 

-^--r-^-^-77«(960 + 4180A: + 5387A;2 + 2652k^ + 444A;^ + 3308A^ + 11280A; N 

imOk'^N + 3896k^N + 384A:^iV + 4405A^2 + 11238A: + 7675PN^ + 1420k^N^ 

2822N^ + 4836A; + 1718k‘^N^ + 861iV^ + 746A; N* + lOOA^®), 

-^--r-^-^-77«(960 + 3796A: + 4379A;2 + 1956A:=^ + 300A;^ + 3692A^ + 11376A; N 

10168k^N + 3284k^N + 312k*N + 5317A^^ + 12174A: + 7495k‘^N^ + 1288k^N^ 

3590A^^ + 5496k + 1754A;2A^^ + 1137A^^ + 878k N* + 136iV^), 

(160 + 336A; + ISOA;^ + 18A:3 + 256iV + 304A: N + 57PiV + llOiV^ + 54A: iV^ + ISiV^) 

(2 +A^)(2 +A; + iV)4 ’ 

- 77777(5—I - 777e(^^^^ + 12752A: + 10843A:2 + 3912P + 516A:^ + 15088A^ 

0 (^ ~h -/V ) i2i~\~rC~\~ 7V J 

30062A; N + 19724k‘^N + 5114A;^A^ + 420A:^A^ + 17499A^^ + 26630A: N'^ + 12149k^N^ 
1714k^N^ + 10034A^=^ + 10456A:iV3 + 2500A;2A^^ + 2833A^^ + 1520A;iV^ + 314A^®), 
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Cl82 

Cl83 

Cl84 

Cl85 

Cl86 

Cl87 

Cl88 

Cl89 

Cl90 

Cl91 

Cl92 

Cl93 

Cl94 


27854A; N + 18908A:2iV + + 420A:^A^ + 17883A^2 + 26918A: + 12533k^N^ 

1786k^N^ + 11042A^=^ + 11320A:iV3 + 2716A;2A^^ + 3313A^^ + 1736A;iV^ + 386A^®), 
-^—^^l—^,(13k + ek^ + 3N + 9kN + N^)(m + 223k + 62k^ + 371iV 
341A: N + 58PN + 24:5N^ + 126k + 50N ^), 

— -—-^ -^*(960 + 4308A: + SSISA;^ + 2684A:^ + 444A:^ + 3180iV + 11408A: N 

0 ( ^ ~h -/V J i2i~\~rv~\~ i V ) 

11336A;2iV + 3928k^N + 384A:^iV + 4149A^^ + 11238A: + 7739k‘^N‘^ + U28k^N^ 

2630A^=^ + 4804A; + 1726k‘^N^ + 797+ 738k + 92iV^), 

— -—-^ -—2i(1920 + 6980A: + 8323k^ + 3956P + 652/c^ + 7036A^ 

o (z H" 7V J i2i~\~rC~\~ i V ) 

20296A; N + 18740A:2A^ + 6444A;^A^ + 664A:^A^ + 10357A^2 + 22766k + 14:939k^N^ 

3056k^N^ + 88k'^N‘^ + 7818N^ + 12128k + 4786k‘^N^ + 3Uk^N^ + 3181A^^ 

3022A: + A80k‘^N^ + 66AN^ + 289k + 56iV®), 

4(8 + 17A; + 6P + lliV + llA: + 3N‘^) 

(2 +A^)(2 +A; +A^)3 ’ 

2(16 + 21A: + 6k‘^ + 19A^ + 13A: iV + hN"^) 

(2 +A^)(2 +A: +A^)3 ’ 

2i(32 + hhk + 18A;2 + 41iV + 35A; iV + 

(2 +A^)(2 +A: +A^)4 ’ 

2i(8 + 17A; + 6P + lliV + llA; N + 3N^) 

(2 + iV)(2 +A: + iV)3 ’ 

z(16 + 21A; + 6k‘^ + 19iV + 13A; N + 5iV^) 

(2 + iV)(2 +A: + iV)3 ’ 

— --r^-^-77^(960 + 3540A; + 4123A:2 + 1892A;3 + 300A;^ + 3948A^ 

24(2 +A^)2(2 +A; + iV)4 ^ 

11120A; N + 9848A;2A^ + 3229k^N + 312A;^A^ + 6829N‘^ + 12174A: + 7367PN^ 

1272k^N^ + 397AN^ + 5569k + 1738A:2A^^ + 1265iV^ + 894A; + 152N^), 

— --r^-^-77^(960 + 3796A; + 4379A:2 + 1956^^ + 300A;^ + 3692A^ 

12(2 +A^)2(2 +A; + iV)4 ^ 

11376A;iV + 10168A:2iV + 328Ak^N + 312A:^A^ + 5317iV2 + 12174A;iV2 + 7A95k'^N‘^ 

1288k^N‘^ + 3590iV3 + 5496A: + 1754A:^A^^ + 1137iV^ + 878k + 136A^®), 

(20 + 21A; + 6P + 25N + 13kN + 7N^) 

2(2 +A^)(2 +A: +A^)3 ’ 

2A{2 + Nn2 + k + 
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Cl95 — 
+ 

Cl96 = 

Cl97 = 

Cl98 = 


19856A; N + 15560A:^A^ + 47Uk^N + 420k* N + 10701A^^ + 18642A: N'^ + 10205k‘^N^ 
1650k^N^ + 6350iV3 + 7642A: + 2200k‘^N^ + 1835iV^ + 1140A: N* + 206iV^), 

12{2 + NYI 2 + k + + 13A;iV + 5iV2)(180 + 271/. + mk^ 

323N + 365/c N + 70/;2A^ + 197A^2 + 126/c + 38A^^), 

7(13A: + 6A;2 + 3A^ + 9A; 

2(2 +Ar)(2 +A: +Ar)3 ’ 
i(16 + 21A: + 6k^ + 19Ar + I3k N + 

(2 +Ar )(2 +A: +A^)3 ’ 


-(1920 + 5508A: + 5347^:^ + 2132A:=^ + 300A:^ + 6588Ar 


C 199 — 


12{2 + NY{2 + k + NY 
15656k N + 12068k‘^N + 3532k^N + 312A:^A^ + 8757+ 16110A; A^^ + 8699k^N^ 

1368k^N^ + 5594N^ + 7072k + 2002pN^ + 1709A^^ + lllOA: N* + 200A^^), 

^ -(1920 + 5380A: + 5219/;2 + 2100A:3 + 300k* + 6716A^ + 15528/; N 


C 200 — 


C 201 — 

+ 

+ 

C 202 = 

+ 

C 203 = 

C 204 = 

C 206 = 


6(2 + A^)2(2 + A; + Ar)5 
11908k‘^N + 3500k^N + 312k*N + OOIOA^^ + 16110A; + 8635k‘^N‘^ + 1360k^N^ 

5786A^^ + 7104k + 1994k‘^N^ + 1773A^^ + 1118k N* + 208A^®), 

— --r-^-^-7^(2880 + 7860A; + 7891/;2 + 3368k^ + 516k* + 8844A^ + 19856/; N 

6{2 + NYi^ + k + NY 

15560k^N + 4714k^N + 420k* N + 10701A^2 + 18642/; A^^ + 10205k^N‘^ + 1650k^N^ 
6350A^^ + 7642k N^ + 2200k'^N^ + 1835A^^ + 1140k N* + 206A^®), 

— -—---^(2880 + 7732k + 7763k^ + 3336k^ + 516k* + 8972A^ + 19728/; N 

0 ( ^ ~h -/V J i2i~\~rC~\~ i V ) 

15400k^N + 4682k^N + 420k* N + 10957A^2 + 18642/; A^^ + 10141k'^N^ + 1642k^N‘^ 
6542A^=^ + 7674k N^ + 2192k'^N^ + 1899A^^ + 1148k N* + 214A^®), 

&(2 + Nf(2 + k + 21fc + + 19iV + 13fc iV + 5iV^)(180 + 27U + 

323A^ + 365k N + 70k'^N + 197A^2 + 126k N^ + 38NY, 

2(32 + 55k + 18/;2 + 41Ar + 35k N + IIN^ 

{2 + N){2 + k + NY ’ 

(32 + 55k + 18/;2 + 41Ar + 35k N + llA^^) 


C 205 — 


2t{13k + 6e + 3N + 9kN + N^ 
{2 + N){2 + k + NY ^ 


{2 + N){2 + k + NY 

^ r/(3600 + 8864k + 7915/;^ + 3084/;3 + 444k* + 12064A^ 


12{2 + NY{2 + k + NY 
24038/; N + 16520/;^A^ + 4544k^N + 384k*N + 15699A^^ + 23882k N^ + 11267k'^N‘^ 

1636k^N‘^ + 9902A^3 + 10258/; A^^ + 2494k'^N^ + 3019A^^ + 1598k N* + 356A^^), 


9Q9 



C207 


C208 

C209 

C210 

C211 

C212 

C213 

C214 

C215 

C216 

C217 

C218 

C219 

C220 


~ 6(2 + Nni + k + 

13814A;iV + 9584:k^N + 2906k^N + 276k^N + 12027iV2 + 16862k + 8129k^N^ 

1258k^N^ + 8342N^ + 8248A: + 20UpN^ + 2725N^ + UOOk + 338N^), 

7(64 + 136A: + 61A;^ + 6k^ + 88N + 104A: N + 15k‘^N + 27N‘^ + lOA: iV^ + N^) 

{2 + N){2 + k + N)* ’ 

27(64 + 113A: + 51A:^ + 6k^ + 95N + lOl/c N + 19k‘^N + 40A^^ + 18k N"^ + 5N^) 

{2 + N){2 + k + N)^ ’ 

2i(48 + 97k + 47A;2 + 6k^ + 71iV + 85A; iV + 17PiV + 28N^ + Uk + 3N^) 

{2 + N){2 + k + N)^ ’ 

— --r^-^-77^(528 + 1280A; + 1843A:2 + 1128A;3 + 228k^ + 4288N + 9206A; N 

12{2 + Ny{2 + k + Nf ^ 

7856k‘^N + 2714:k^N + 276k* N + 8187iV2 + 13406A;iV2 + 7265k^N‘^ + UlOk^N'^ 
6422N^ + 7096A;iV3 + 1900A;2A^^ + 2245A^^ + 1256k N* + 290N^), 

~77i5 - —I -+ 7915A:2 + 3084A:^ + 444A:^ + 12064A^ 

0 (^ ~h -/V ) {2i~\~r\:~\~ 7V J 

24038A; N + 16520A:^iV + 4544A;^A^ + 384A:^A^ + 15699A^^ + 23882k + 11267A;2iV2 

1636k^N‘^ + 9902iV3 + 10258A; + 2494k'^N^ + 3019iV^ + 1598A; + 356A^^), 

7(32 + 3k- 6P + 29N -kN + 7N^) 

(2 +A^)(2 +A; +Ar)3 ’ 

7(16 + 21A: + 6k^ + 19N + 13k N + 5N^) 

2(2 +Ar)(2 +A: +Ar)3 ’ 

7(96 + 168A; + 69A;^ + 6k^ + 136A^ + 136k N + 19k‘^N + 51A^^ + 18k N"^ + 5N^) 

2(2 +Ar)(2 +A: +A^)4 ’ 

— --r--^-77^(5136 + 14480A: + 12787A:2 + 4596^^ + 588k* + 14896A^ 

6(2 + A^)2(2 + A: + Ar)5 ^ 

32654A; N + 21884A:2Ar + 5612A;^A^ + 456A:^A^ + 16803A^2 + 27578A: + 12755A;2A^2 

1792A:^A^2 + 9314A^^ + 10342A; A^^ + 2506k^N^ + 2539A^^ + 1442A; A^^ + 272N^), 

8i 

{2 + k + Ny' 

— --r^-^-77^(6672 + 16784A; + 13939A;2 + 4788^;^ + 588k* + 18736Ar 

12(2 +A^)2(2 +A; +Ar)5 ^ 

37262A; N + 23612k‘^N + 5804A;^A^ + 456A:^A^ + 20643A^^ + 31034A: + 13619A;2A^2 

1840A:^A^2 + 11234A^^ + 11494A: A^^ + 2659k'^N^ + 3019A^^ + 1586A; A^^ + 320A^®), 

2(32 + 55k + 18P + 41Ar + 35A; A^ + llA^^^ 

{2 + N){2 + k + NY ’ 

2(32 + 55k + 18P + 41Ar + 35A: A^ + llA^^) 

(2 +A^)(2 +A; +Ar)4 ’ 
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C221 


2(32 + 55A: + 18P + 41iV + 35A: 

(2 +A^)(2 +A; + iV)4 ’ 

2(32 + hhk + 18P + 41iV + 35A; iV + 

{2 + N){2 + k + NY ’ 

C223 = ^^^^^^^^i^-^^^(384 + 1620A: + 1847A;2 + 786A;=' + 112 A;" + 2484iV + 7626A;iV 

+ 7103A:^iV + 2519PA^ + 2^Sk*N + SGOSiV^ + 13519A; iV^ + 9888k^N‘^ + 2622k^N‘^ 

+ 202 A;^A ^2 ^ 6354JV3 + 11327A: + 580Qk‘^N^ + 8A7k^N^ + 3712A^^ + 4477A: 

+ UOAk'^N^ + 1083iV^ + 665A; + 124A^®), 

C224 = ^- 777777 ^-;-—(1536 + 3540A: + 3031A;2 + 1106A:^ + 144A;^ + 5556A^ + 11786A;iV 

6(2 + A^) 2(2 + k + N)^^ 

+ 9119A:^iV + 2935k^N + 330A:^A^ + 9087iV2 + 17071A; + 11144A:^A^^ + 2798k^N^ 

+ 210A;^A^2 + 8338A^^ + 12815A: + 6U2pN^ + 871k^N^ + 4360A^^ + 4781A: 

+ 123Qk‘^N^ + 1195iV^ + Q89k + 132A^®), 

C225 = ^^^^^^^y^^^-^^^(3216 + 8636A: + 7992A;2 + 3123A;=' + 442A;" + 10564iV 

+ 22462A; N + 15889A:2iV + 4357A;^A^ + 356k^N + 13358A^2 + 21601A: + 10605k^N^ 

+ 1562k^N^ + 8167iV^ + 9037A: + 233Qk^N^ + 2403iV^ + 1366A: + 272N ^), 

C226 = ^-77^-^^ (4368 + 10940A: + 9688 A;2 + 3667A:=^ + 506A:^ + 13444A^ 

^ 12(2 +A ^)(2 +A: + 

+ 27134A; N + 18497A:^iV + 4917A;^A^ + 388k* N + 16206A^^ + 25121A: + 11933A;2iV2 

+ 1706A:^iV2 + 9559iV3 + 10205A; + 2560k^N^ + 2739iV^ + 1510A; N* + 304iV^), 

C227 = —(4368 + 8120A: + 5993A;2 + 2028A;3 + 260A;" + 16408iV 
3(2 + N)^{2 + k + Nf 

+ 29858A; N + 20874A:2iV + 6336k^N + 680A:^A^ + 26393N‘^ + 43156A: + 2hl33k'^N^ 

+ 5650A:^iV2 + 356k* + 2269m^ + 30374A: + 12768A:2iV3 + l562k^N^ + 10833iV^ 

+ 10366A; N* + 2336k^N* + 2696N^ + 1366k + 272iV®), 

C228 = 7777 ^- 77777 ^-;-^(528 + 1592A; + 1961A:2 + 972p + 164A:^ + 6040iV + 15266A: N 

6(2 + N)^{2 + k + Nf 

+ 13674A;2iV + 4896A:^iV + 584A:^iV + 14873iV2 + 30292A; N'^ + 20381A;2A^^ + 5002A:^iV2 

+ 332k* + 15974iV3 + 24806A; + 11400A:2A^^ + 1466A:^iV3 + 8673iV^ + 9190A: N* 

+ 2192A:2iV^ + 2336iV^ + 1270A: + 248iV®), 

C229 = ^- 7777 ^-^-77(1828A: + 3155A:2 + 1716A:3 + 300A:^ + 1052iV + 6840A; N 

^ 6{2 +Ny {2 +k + Nf^ 

+ 7948A:2iV + 2972k^N + 312A:^A^ + 2389iV2 + 8238k + 6163PN^ + 1192k^N^ 

+ 1970A^^ + 3984A; + U90k^N^ + 693N* + 662k N* + 88 iV^), 
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C230 


C231 


C232 


C233 


C234 


C235 


C236 


C237 


C238 


C239 


12(2 + NY{2 + k + N)^ + 3A^ + 9A: + iV^)(180 + 199A: + 50k‘^ + 395A^ 

329k N + 52PN + 269N^ + 126k + 56N ^), 

—-—---^(960 + 3796A; + 4379A:2 + 1956k^ + 300A:^ + 3692A^ + 11376A: N 

0 ( ^ ~h -/V J i2i~\~rv~\~ i V ) 

10168A;2iV + 3284A:^iV + 312A:^iV + 5317A^2 + 12174A: + 7495PN^ + 1288k^N^ 

3590A^=^ + 5A96kN^ + 175Ak‘^N^ + 1137+ 878k + 136N^), 

12(2 + iV)2(2 + fc + iV)5 ^^^° + 

11120A; N + 9848A;2A^ + 3220k^N + 312k'^N + 5829A^^ + 12174A: N'^ + 7367k‘^N^ 
1272k^N^ + 3974iV3 + 5560A: + 1738A:2A^^ + 1265iV^ + 894A; + 152N^), 

Q12 + Nn2 + k + 

15576A;iV + 13660A:2iV + 4466A;^A^ + 420A:^A^ + 7261iV2 + 14706A;iV2 + 9001k^N^ 
1570k^N^ + 4346N^ + 6066k + 1952k‘^N^ + 1263iV^ + 908A; iV^ + 142A^®), 

12(2 + iV)^(W + ®276fc + 7051P + 3224*^ + 516** + 5820iV 

15704A; N + 13820A:^iV + 4498A;^A^ + 420A:^A^ + 7005iV2 + 14706A; + 9065k^N‘^ 

1578k^N^ + 4154iV3 + 6034A: + 1960k‘^N^ + 1199iV^ + 900A; iV^ + 134A^®), 

~ 6(2 + iV)2(2 +A; + + 55k + 18k^ + 41N + 35k N + lliV2)(180 + 199A: + SOA;^ 
395A^ + 329k N + 52k^N + 269A^2 + 126k + 56N^), 

- 6(2 + iV)2(2 + A; + iV)6 '^^^ + 55k + 18k^ + AIN + 35k N + lliV2)(180 + 2A7k + 74^ 
3A7N + 353k N + 64A;2A^ + 221^ i26k N'^ + 44A^=^), 

~N(5 - —I -+ 11480A; + 10797^^ + 4318A:^ + 624A:^ + 16888A^ 

37842A; N + 29538k‘^N + 9355k^N + 990A:^A^ + 27045A^2 + 50050A: + 30714A;2Ar2 

6947A:^A^2 + 420A:^A^2 + 2289AN^ + 33011A: A^^ + lA265k‘^N^ + 1742A;^A^^ + 10752A^^ 
10773A; AT^ + 2A72k‘^N^ + 2641Ar^ + 1378A; A^® + 264Ar®), 

—7-+ 10712A; + 10189^^ + 4094A:^ + 592A:^ + 15736A^ 

35986A; N + 28386k‘^N + 9035pA^ + 958k^N + 25573A^2 + 48226A: + 29890k^N^ 

6795k^N^ + A12k^N^ + 21870A^^ + 32099A: A^^ + 14001A:2A^^ + 1718A;3A^3 + 10344A^^ 
10541A; AT^ + 2440A;2Ar^ + 2553Ar5 + 1354A; A^® + 256Ar6), 

- '( - KNTT - u -7776 2^(3600 + 8456A; + 7393P + 2804A;3 + 388k^ + 1A536N 

O ( ^ ~h -/V ) 7V J 
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C240 

C241 

C242 

C245 

C247 

C248 

C251 

C252 

C253 

C254 

C257 

C258 

C259 

C260 

C261 

C262 


30682A; N + 23358k‘^N + 7400A;^A^ + 808A:^A^ + 24361A^^ + 43804A: + 26809k^N^ 

6168k^N^ + 388k^N^ + 21474A^^ + 30602A:iV^ + 13296k‘^N^ + 1652k^N^ + 10425iV^ 


10412A;iV^ + 2A0Ak‘^N^ + 2628iV^ + 1372A; + 268iV®), 

—7-77^62^(2448 + 6152A; + 5633A:2 + 2196A;3 + 308A;^ + 11080iV 

O ( Z i V ) i2i~\~rC~\~ 7V J 


24986fc N 4- }9992k^N 4- 63Mk^N 


5728k^N^ + 368k^N^ + 18530A^^ + 27770k + 12456A:^iV^ + 1580A;^iV^ + 9297A^^ 


9700A: + 2300k‘^N^ + 2396iV^ + 1300A: + 248iV®), 

(60 + 77k + 22k^ + 121N + 115k N + 20k^N + 79N^ + A2k + lON^) 

(2 + iV)(2 +A: +A^)2 ’ 

8 ^ 87(1 +A;+ iV) ^ 167 

(2 +A; + iV)2’ “ (2 + A; + iV)2 ’ “ (2 +A; + iV)2’ 

47 ^ _ 7(60 + 71A; + 18A;2 + 67A^ + 43A:iV + 17iV2) 

“(2 +A: + iV)2’ “ 3(2 + iV)(2 +A: +A^)2 ’ 

7(20 + 21k + 6A:2 + 25N + 13kN + 7N^) 

(2 + iV)(2 +A: + iV)2 ’ 

47 ^ 4 ^ _ 8 

“(2 +A: + iV)2’ “ (2 + A; + iV) ’ “ (2 +A: +A^)2’ 

2(60 + 71A: + 18A:2 + 67N + 43k N + 17N^) 

3(2 +A^)(2 +A; +A^)3 ’ 

2(60 + 59k + 18A:2 + 79N + 37kN + 23N‘^) 

3(2 +A^)(2 +A; +A^)3 ’ 

2(20 + 21A: + OA;^ + 25N + 13kN + 7N^) 

(2 + iV)(2 +A: +A^)3 ’ 

4(A: — A^) 87 87 

(2 +A; +Ar)3’ “ “(2 +A; +Ar)2’ “ (2 +A: +A^)2’ 

27(-60 - 37k - 14k^ - 41N + 43k N + 20k‘^N + 31A^^ ^ 42^ + lOA^^) 

3(2 +Ar)(2 +A: +A^)3 ’ 

27(60 + 83k + 26A;2 + 175A^ + 187A; N + 40A;2A^ + MIA^^ ^ 34^ ^2 ^ 

3(2 +Ar)(2 +A: +A^)3 
47(30 + 30A: + lOA;^ + 39 A^ + 21A; A^ + 8N^) 

3(2 +A; +Ar)3 ’ 

(-60 - 61A: - 14A:2 - 17A^ + 31A; A^ + 20A:2Ar + 43Ar2 + 42A; + 16Ar3) 

3(2 +Ar)(2 +A: +Ar)2 ’ 

2(60 + 59k + 18A:2 + 79N + 37kN + 23N^) 

3(2 +A^)(2 +A; +A^)3 ’ 

2(20 + 21A: + OA;^ + 25N + 13kN + 7N^) 

(2 +Ar)(2 +A: +A^)3 ’ 


296 



C263 


C264 

C265 

C266 

C267 

C268 

C269 

C270 

C271 

C272 

C273 

C275 

C276 

C277 

C278 

C279 

C280 

C281 

C282 


4(32 + 55A: + 18P + 41iV + 35A: 

{2 + N){2 + k + N)* ’ 

2(60 + 59k + 18P + 79N + 37kN + 23N‘^) 

3(2 +A^)(2 +A; +A^)3 ’ 

2(60 + 71k + 18P + 67N + 43k N + 17N‘^) 

3(2 +A^)(2 +A; +A^)3 ’ 

2(60 + 47k + 18P + 91iV + 31A: + 29N‘^) 

3(2 +A^)(2 +A; +A^)3 ’ 

2(20 + 21A: + Qk"^ + 25N + 13k N + 7N^) 

(2 +Ar)(2 +A: +A^)3 ’ 

2z(8 + 17k + 6A;2 + llA^ + life A^ + 3N^) 

(2 +Ar)(2 +A: +A^)3 ’ 

2z(13A: + 6e + 3N + 9kN + N^) 

{2 + N){2 + k + Ny ’ 

2i(24 + 25k + 6P + 27N + 15k N + 7N^) 

{2 + N){2 + k + NY ’ 

2i(16 + 21A: + 6P + 19A^ + 13A: A^ + 5N^) 

{2 + N){2 + k + Nf ’ 

4i(8 + 17k + 6P + IIN + llkN + 3N^) 

{2 + N){2 + k + Ny ’ 

47(12 + 19A: + 6k^ + 15A^ + 12A: N + 4A^^) 47 

{2 + N){2 + k + Nf ’ ^ (2 +A: +Ar)2’ 

4(16 + 21A: + 6A;2 + 19Ar + 13A; A^ + 5N^) 

(2 +Ar)(2 +A: +A^)3 ’ 

4(24 + 7k- 2^ + 29N + 9k N + 2k‘^N + 13A^2 2N^) 

(2 +A^)(2 +A: +A^)3 ’ 

87(60 + 99k + 34A;2 + 99 A^ + 85A; A^ + 8k‘^N + 49 A^^ + 14A: + 8N^) 

3(2 +Ar)(2 +A: +A^)4 

87(16 + 29k + 10A;2 + 27N + 25k N + 2k‘^N + 13Ar2 + AkN‘^ + 2N^) 

(2 +A^)(2 +A; +A^)4 ’ 

87(24 + Q3k + 22k‘^ + 45A^ + 55A; A^ + 2k‘^N + 19A^2 + 3 ^ jy 2 ^ 2N^) 

3(2 +A^)(2 +A: +A^)4 ’ 

87(32 + 45A: + 14A;2 + SIA^ + 41A; A^ + 4A;2A^ + 25N^ + 8kN‘^ + 4N^) 

(2 +A^)(2 +A; +A^)4 ’ 

4(12 + 51A: + 20P + 27N + 41kN + PN + llA^^ + Ak + N^) 

3(2 +Ar)(2 +A: +A^)3 ’ 

4(16 + 25k + 8k^ + 23N + 19k N + PN + 9N^ + 2kN^ + N^) 

(2 +A^)(2 +A; +Ar)3 ’ 
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C283 

C285 

C287 

C288 

C289 

C290 

C292 

C294 

C295 

C296 

C297 

C298 

C299 

C300 

C301 

C302 

C303 

C305 

C306 


8(3 + Qk + 2k'^+ &N + bkN + 2N^) 

3{2 +k + Nf ’ 

167(3 + 6k + 2k‘^ + 6N + 5k N + 2N‘^) 

3{2 + k + Nf ’ 

7(-8 + 13A: + 6P - iV + 9A; + N‘^) 

(2 + iV)(2 +A: +A^)2 ’ 

7(32 + 2lk + 6P + 27 N + l3kN + 5N^) 
(2 + iV)(2 +A: + iV)2 ^ 

7(16 + 21A; + 6P + 19iV + 13A; + 5N^) 

{2 + N){2 + k + Ny ^ 

7(24 + 3k- 6P + 25N -kN + 7N^) 

{2 + N){2 + k + Ny ’ 


C284 — 


(2 +A: +A^)2' 
C 286 = “ 1 ; 


C 29 I — 


(2 +A: +A^) 2 ’ 


C 293 — 


2(13A; + 6P + 3A^ + 9A: A^ + N^) 
{2 + k + Ny' {2 + N){2 + k + Nf ^ 

2(24 + 25k + 6k‘^ + 27 N + l5kN + 7N^) 

(2 +Ar)(2 +A: +A^)3 ’ 

2(8 - 9/c - 6P + SAT - 7A: A^ + N^) 

(2 +Ar)(2 +A: +A^)3 ’ 

4i(32 + 55k + 18A;2 + 41A^ + 35A: A^ + llAr2) 

(2 +A^)(2 +A; +Ar)4 ’ 

2(8 + 17A: + 6P + llA^ + llA: N + 3N^) 

(2 +A^)(2 +A: +A^)3 ’ 

2(16 + 21A: + 6A;2 + 19Ar + 13A; A^ + 5N^) 

(2 +Ar)(2 +A: +A^)3 ’ 

2(16 — 5k — 6k‘^ + 13A^ — 5k N + 3N^) 

(2 +A^)(2 +A; +A^)3 ’ 

2(16 + 21A: + 6k‘^ + 19Ar + 13A; A^ + 5N^) 

(2 +Ar)(2 +A: +A^)3 ’ 

2(32 + 29k + 6k‘^ + 35N +17kN + 9N^) 

(2 +Ar)(2 +A: +A^)3 ’ 

2(24 + 25k + 6k‘^ + 27 N +l5kN + 7N^) 

(2 +Ar)(2 +A: +A^)3 ’ 

2(13A: + 6A;2 + 3A^ + 9A;A^ +A^2) ^ ^ 4i(A: - A^) 

(2 +Ar)(2 +A: +A^)3 ’ “ 

2i(20 + 21A: + 6P + 25N + l3kN + 7N^) 

{2 + N){2 + k + Nf ’ 

2i(60 + 59k + 18A;2 + 79N + 37kN + 23N‘^) 

3(2 +Ar)(2 +A: +A^)3 ’ 


3(2 +A; +A^)3’ 
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C307 


C309 

C310 

C311 

C312 

C313 

C314 

C315 

C316 

C317 

C318 


2i(60 + 71A: + 18A;2 + 67iV + 43A;iV + 17A^2) ^ 8i{k - N) 

3(2 + iV)(2 +A: +A^)3 ’ “ 3(2 +A; + iV)3’ 

4(60 + 57k + lOP + 141A^ + 105A: N + 14PA^ + lOlA^^ ^ 42 ^ jys + 22N^) 

3(2 +A^)(2 +A; +A^)3 ’ 

4(60 + 77k + 22 P + 121A^ + llSfc N + 20k‘^N + 79iV2 + 42A; + lOiV^) 

3(2 + iV)(2 +A: + iV)3 ’ 

87(60 + 85k + 26A;2 + 113iV + 119A: N + 22A;2Ar + 71iV2 + 42A: + MiV^) 

3{2 + N){2 + k + N)^ ’ 

87(60 + 77k + 22k‘^ + 121iV + 115A: N + 20A;2A^ + 79N^ + 42A: + isjv^) 

3(2 +A^)(2 +A; + iV)4 ’ 

167(1 + iV)(20 + 23k + 6P + 23N + Uk N + 6N^) 

(2 + A ^)(2 + A ; + A ^)4 ’ 

167(60 + 89k + 28P + 109A^ + 121A; N + 23PiV + 67iV2 + 42A; + lOiV^) 

3(2 +A^)(2 +A; +A^)4 

4(17A; + 8A;2 + 13iV + 43A; iV + 13PiV + 18A^2 ^ 2 IA; + 5N^) 

3(2 + iV)(2 +A; + iV)3 ’ 

2(20A: + 8k^ + 40A^ + 79A; iV + 22k‘^N + SliV^ + 42A; + 14iV3) 

3(2 + iV)(2 +A: + iV)3 ’ 

4(30 + 38k + lOP + 31iV + 21A: + 8N^) 

3(2 +A: +Ar)3 ’ 

4(30 + 26k + 6A;2 + 43A^ + 21A: A^ + 12A^2) 

3(2 +A: +A^)3 ■ 


The fusion rule is 


2 2 2 2 2 

+ [4>f+ {j ^ k). 

2 2 2 

The OPEs between the higher spin-2 currents and the higher spin-3 current are given by 


1 


Cl + C2 r* F + (c3 + C4 T^ T') 


iw 


+ 


{z — w)^ 


{z — 

C5 (G* r^' - T*) + C6 dT^ + C7 U + cs (T*^ T^' T^ - T* T^) 


+C9 u r F + cio a(r* f) + jcn 7/ r' + C12 t' + cis + +4 u 


+C15 (F^ r* r' + F^ F r') + cie a(r^ r^) 
1 

+ 7 -V 

[z — wy 




Ci7 + C18 + Ci9 L + C20 L T' F + C21 G* G^' + C22 G^ 
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+C23 (G* U P -G^U F) + C24 {dG^ r^' - OG^ T) + C25 (G* dT^ - G^ dr) + cae 


~\~C 'J^3^ _ rj^ik _|_ Q ^kl rjnkl _ ^ijkl rpij rj^kl r-jnkl _|_ 2 'J^ik rpjl rpkl^ 


+C29 r^ + C30 dT^ u + C31 r^' du + C32 (r^' r' - r^ r' 


+2 r^ r') + C33 uu + c^^ {T^ dr r* + r^ dr r) + C35 (ar^ r^' r^ - dr'^ r* r^) 
+C36 {T^ dr r^ - r'^ ar* r^) + C37 f ar'^ - r'^ r* ar'^) + C3suu r* r^’ 


+C39 u a(r* F) + C40 du r* F + C41 (a^r* r^’ + r* a^r^') + C42 dr dr + C43 r* F ar'^ 


IC44 + C45 L + C 46 L r' + C47 G’^ g' + 043 dG^ r' + C49 G^ ar' 

1 ^ 2 2 

+C50 (G* r* - G* r*) + C51 (G* r^ r' + g ^ r^ r') + C52 (g^ r' r* + g^ f' f) 

+C53 G'^ G r' + C54 (G* r* r' + g^' r^' r') + C55 a^T^' + cse (aF^ t*' + aF^ F') 

+C57 (F^ aF + F^ aF') + C58 dT^^ U + C59 dU + C60 U U 

+C61 (T^' ar* r* + aF r^') + C62 ar^ + C63 (t*^ urr + F^ u f r') 

+C64 du r' + C65 u d{r r') + cee (aF r* r' + aF F r') 

+C67 (aF^ r* r' + aF^ F r') + ces (t*^ ar* r' + F^ aF r') + cgg (F^ r* ar' + F^ F ar') 

+C70 (aF^ r* + aF' r^' r'^) + C71 (t" ar' + F' ar^' r^) + C72 (F' r' ar'^ + F' r^' ar'^) 


+C73 d‘^r r + C74 ar^ ar' + C75 aF' + C76 F^' f'’ t"'' (w) 


+ , ^ , C77 + C 78 d^H-^ + C79 + C80 {L G' F - L G^ r') 

[Z — W) I 2 

+C81 dL + C82 L dr^ + C33LU r + 034 di r' r^' + 035 l a(r* r^') + C86 a(G' g^) 
+C87 a(G'' r^ r^) + C 88 (a(G* F) u - a(G^' r') u) + csg (g* du r - g' du F) 

+C90 (G* aF^' - G' aF^) + C91 (aG* aF - aF aF) + C92 (aF* F - aF* f) 

+C93 (aF"= F^ - F'= aF^'^) + C94 dT^ F^' F^' 



+C96 (F^' aF^ F'= + F^' aF^ F'^) + C97 [d‘^{T^ r'=) r'= - aF'^' r' r'" 
+C98 (aF'= ar^’ r'= - aF^ aF r^) + C99 (F'= aF ar^ - F^ ar^’ ar'=) 


+C100 [aF'= r^’ ar^ - aF^ F ar'^] ^ + cioi F^ F' ar'*' 

+C102 [ ^a(T'^' t'*' r'* r' + F^’ t^' + a(T'^ F' r'* r') ] + cio3 aF'^' 

+C 104 aF'^’ u + cio5 aF^’ G G + C106 F^' aG G + C107 r^ aF + cio8 ar*^' aG 


+C109 (aF'^ F - aF^'* r' r^) + cno (F^ aF^' r'= - F^ aF' r'=) 
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+C111 (r^ p r* + au -^^r* r* + r^’ f) 


+C113 (< 9 r^' ar* r* + ar^' ap f) + ciu a^ur f + cns a(u u r p) + cue au a(r* f) 

+C117 u a^{r F) + Cns a(r* f ar^) + cng (a=^r* F + r* a=^F) + ci2o (a^F aF + ar* a^F) 

I ci2i + ci22 ai + ci 23 L ar'^^ + C124 l r“ r' + C125 ai r' 

y 22 

+C 126 L aiT’^ r') + C127 aiC^ g") + ci 28 (a(G* t’^) r' + a(G^ r') 

+C129 (F ar' + F^ ar') + ciso (ac* r* + aG^ f + g* ar* + g^' aF) 

+C131 (G* ar^' F + G^ ar’^^ F) + C132 (g^ a(F' r*) + g^ a(F' F)) 

+C133 (aG^ F F + aG^ F' F) + C134 G^ a(G r') + C135 a(G“ r“ r') + cise g^ a^r' 


+C137 aG^ ar' + cigg a^G^ r' + C139 a^F' + c^o (aF*^ F + a^F^ F') 

+C 141 (T*^ aF*' + F^ aF^') + ci 42 (aF^' t*^' - a(F^' F^ F')) 

+C143 (aF^ aF' + aF^ aF') + C144 aF'^' g + c^s ar^' aG + cms aF + C147 air^^ u u) 


+C148 aF^'^ r“ r' + C149 aF“^ r“ + ciso f^ aF“ r' + cisi f' aF“ + C152 f^ r“ aF' 

+C 153 F r“ aF^ + C 154 (F aF* r* + F aF^' f) + C 155 (F aF^ r^) 


+C156 (aF^ ar* + aF^ ar^’ r') + C157 (aF' ar* + aF' ar^’ r'^) 


+C158 (F^ ar* ar^ + F^ ar^' ar') + C159 (F^ ar* ar^ + F' aF ar^) 


+C 160 (aF^ r* ar' + aF^ f ar') + ciei (aF' r' ar^ + aF' r^’ ar^) 

+C 162 (ar^' ar* r' + ar'^' ar^' f) + ci 63 ar^' ar'^ + ci 64 a(F'= g rF' + F'^ g f r') 


+C 165 au a(r'^ r') + ciee g aF"^ r' + ci67 u ar"^ ar' + cies aF r' + ci69 aF'^ r' 


+C170 aF^ ar' + C171 ar'^ aF' + C172 aF' + C173 ar* F a(r'* r') 


+C174 (aF F a(rF') + aF" 


j^a 


(«;) + •••, 


where the coefficients are 


1 


Cl = 


C2 = 


{2 + k + F)2(5 + Ak + AN + 3k N) 

2k^N + 6F + 17k F + SFF + 2F + 2k F), 
1 


24i(5A: + 6F + 2F + 5F + 24A: F + 17FF 


48(5A; + 6F + 2F + 5F + 14A: F + 9UN 


C3 

C4 


{2 + k + Nf{5 + Ak + AN + 3k N) 

2 FF + 6F + 9A; F + 2FF + 2F + 2A: F), 

12i(A: - F(5 + 6A: + 2F + 6F + 7A; F + 2FF + 2F2 + 2k F^) 
(2 + A; + F)2(5 + 4A; + 4F + 3A: F) ^ 

24(A: - F)(5 + 6A; + 2F + 6F + 7A: F + 2FF + 2F2 + 2k F^) 
(2 + A; + F)3(5 + 4A; + 4F + 3A; F) ’ 
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C5 

C6 

C8 

ClO 

Cl2 

Ci 4 

Cl6 

Cl8 

Cl9 

C20 

C2I 

C22 

C23 

C24 


C25 

C26 


4i(A: - A^)(73 + 44A: + 44A^ + 15A: N) 

3{2 + k + Ny{5 + 4k + AN + 3k N) ’ 

8i(2 + 3A: + 3iV) 16z(A; - iV) 

“ ~{2 + k + Ny^ 

16{k - N){-A3 - 20k - 20N + 3k N) 
~ 3(2 + A; + A^)3(5 + 4A; + 4A^ + 3A: A^) ’ 
16 

Cll = 


(2 +A: + iV)2’ 

4i(A: - A^)(73 + 44A: + 44iV + 15A: A^) 
“ 3(2 +A: +A^)2(5 + 4A: + 4iV + 3A;iV) 
_ 8i{k - iV)(-43 - 20A: - 20iV + 3k N) 

^15 . 7 . ATNQ/r' . 77 . 7AT . <^7 AT\ 


(2 + A; + iV)2 
8i 

~{2 + k + Ny' 

16 

(2 +A; + iV)2’ 

2i(2 + 3A: + 3N) 

{2 + k + iV)2 

^ -wv - —- —■ ■ -/ 

(2 + A: + iV)2 ’ 3(2 + A; + A^)3(5 + 4A; + 4A^ + 3A: A^) ’ 

8(A: - A^)(-43 - 20A: - 20A^ + 3A: A^) 

“ 3(2 + A; + Ar)3(5 + 4A; + 4A^ + 3A: A^) ’ “ ’ 

-7-7777-;-777T77-77-7T7-r^(900 + 1747A; + 1126A;2 + 232k^ + 2663N 

{2 + N){2 + k + N)^{5 + 4k + 4N + 3kN)^ 

4577A: N + 2541A:2A^ + 422k^N + 2829N^ + 4079A; + 1763k^N^ + 180k^N^ + 1284A^=^ 

1423A: + 378k‘^N^ + 208A^^ + 144A; A^^), 

----^--r^- ^^—-2i(-160 - 403A: - 278k^ - 56k^ - 333N 

{2 + N){2 + k + Ny{5 + 4k + 4N + 3kN) ^ 

719k N - 377k‘^N - AOk^N - 187- 355k - ll3k‘^N^ - 12N^ -AlkN^ + 8N ^), 

---- ^^^—-4(-80 - 299k - 2A0k^ - 56k^ - 189A^ 

(2 + A^)(2 + A: + 77)3(5 + 4A: + 4A^ + 3A;A^) ^ 

555^ N - 337k‘^N - AOk^N - 103A^^ - 275k - 10lk‘^N^ + AN^ - 29k + 8N ^), 

6(8 + 17A: + 6A:2 + llA^ + nA; A^ + 3N^) 

(2 +A^)(2 +A: +A^)2 ’ 

6(20 + 21A: + OA;^ + 25N + l3kN + 7N^) 

(2 +Ar)(2 +A: +A^)3 ’ 

4z(32 + 55k + 18A;2 + 41A^ + 35A: A^ + llAr2) 

(2 +A^)(2 +A; +Ar)3 ’ 

-^-77- ^^^—72A(118A; + 166A;2 + 40A:3 + 782N 

3{2 + N){2 + k + Nf{5 + Ak + AN + 3kN) ^ 

181Ak N + lA07k‘^N + 302A;^A^ + 1530A^^ + 2600A; + lA5Ak^N^ + l95k^N^ + 975N^ 

1162A: + 378k‘^N^ + 196Ar^ + 129A; A^^), 

2i{k - N){173 + 12Ak + 12AN + 75k N) 

3{2 +k + N)‘^{5 + Ak +AN+ 3kN) ’ 

7-77-^-7^^- ^^—72^(360 + 828k + 545A;2 + 74A:^ - 16A;^ 

(2 + A^)(2 + A: +A^)3(5 + 4A: + 4A^ + 3A;A^) ^ 

1008A^ + 1838A: N + 806A;2A^ - 59A:^A^ - 50A:^A^ + 1109A^^ + 1613A; N'^ + 415A:^A^^ 
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138k^N^ - SOk'^N^ + 639N^ + 788k + Iblk^N^ - 33k^N^ + 20AN^ + 225k 


C 27 

C 28 

C 29 

C30 

C31 

C32 

C33 

C 34 

C35 

C 36 

C37 

C38 

C39 

C40 

C41 


39A:^iV^ + 28iV^ + 24A;iV^), 

(176 + 400A; + 183P + 18k^ + 2A8N + 308A: N + Abk'^N + 77+ 30k + 3N^) 

(2 + iV)(2 +A; + iV)3 

7(32 + 55k + I8k‘^ + 41A^ + 35A: + lliV^) 

(2 +A^)(2 +A; + iV)3 ’ 

67(96 + 174A; + 73P + Qk^ + 162iV + 166A: N + 27k‘^N + 81A^2 ^ 34^ ^2 ^ 33^3^ 

(2 +A^)(2 +A; + iV)4 

2i(60 + 31A: + 2P + 107iV + 23A; - 8k‘^N + 53A^2 ^ gjY3) 

(2 +Ar)(2 +A: +Ar)3 ’ 

27(180 + 173A; + 46P + 241Ar + 109A: N - Ak'^N + 70N‘^ + 4A^3) 

(2 +A^)(2 +A; +A^)3 ’ 

6(32 + 55k + 18P + 41Ar + 35A: A^ + llA^^) 

(2 +A^)(2 +A; +Ar)4 ’ 

2i(32 + 55k + 18A;2 + 41A^ + 35A: A^ + llA^^) 

(2 +A^)(2 +A; +Ar)3 ’ 


-2i(416 + 788k + 311A:2 + 18^;^ + 636Ar + 644A: N + 73k‘^N + 261A^2 


(2 + Ar)(2 + A: + A^)4 
86A:A^2 + 31A^^), 

2i(224 + 440A; + 191A;2 + I8k^ + 312A^ + 344A: N + 49PA^ + lOSA^^ ^ 33 ^ jy 2 ^ 7^3^ 

(2 +A^)(2 +A; +A^)4 ’ 

2i(176 + 302k + 179P + I8k‘^ + 240Ar + 200k N + 43A;2A^ + 69Ar2 ^ 20k + N^) 

(2 +A^)(2 +A; +Ar)4 ’ 

67(8 + 17k + Ok'^ + llA^ + llA; N + 3N‘^) 

(2 +Ar)(2 +A: +Ar)3 ’ 

12(32 + 55k + 18P + 41A^ + 35A: A^ + llA^^) 

(2 +A^)(2 +A; +Ar)4 ’ 

-^-TTTT-;-TTTTT-71-7T7-r^4(900 + 1571A; + 974^;^ + 200^;^ + 2839A^ 

3(2 +Ar)(2 +A: +Ar)4(5 + 4A: + 4Ar + 3A;Ar) ^ 

4489A: N + 2A81k‘^N + 430A;^A^ + 3069A^^ + 4063A; + 1771k^N‘^ + 102k^N‘^ + 1392A^^ 


1391A: + 378k‘^N^ + 22AN^ + 132A; A^^), 

1 


-8(900 + 1663A; + lOOOA:^ + 208A:^ 


3(2 + N){2 + k + N)^{5 + Ak + AN + 3k N) 

2747N + 4535k N + 2460A:^Ar + 404A:^Ar + 2961A^^ + 4115A; + 1745A;^A^^ + 177A;^A^^ 

1353A^=^ + 1447A; Ar3 + 378k‘^N^ + 220N* + 147A: A^^), 

--—-;-—^---—--—2(800 + 2340A; + 2041^:^ + 602A:^ + 40A;^ 

(2 +Ar)(2 +A: +A^)4(5 + 4A: + 4Ar + 3A;Ar) ^ 

2140A^ + 5008A: N + 3235PN + 4637:^A^ - 46A:^A^ + 2191A^2 + 4084A; + 1802k^N^ 
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C42 


C43 

C44 

C45 

C46 

C47 

C48 

C49 

Csi 

C52 

C53 

C54 

C55 


blk^N^ - + 1183A^^ + 1795k + 572k‘^N^ - SOk^N^ + 380iV^ + A77kN^ 

lUk'^N^+ 56N^+ A8kN^), 

— — ;-—---————8(-320 - 1386/c - 1606^^ - 668/c^ - 88k^ 

{2 +N){2 + k +N)*{5 + Ak + AN+ 3kN) ^ 

646N - 2A9Ak N - 2593k^N - 928k^N - lOik^N - 2AAN^ - 1255k - 1349k‘^N^ 

A17k^N^ - 30k^N^ + 212N^ + 29k - 227k‘^N^ - 69k^N^ + 160A^^ + UAk 

3k‘^N^ + 28N^ + 2Ak N^), 

12(32 + 55k + 18k‘^ + AIN + 35k N + lliV^) 

{2 + N){2 + k + N)^ ’ 

3(60 + 77k + 22P + 121A^ + 115A; N + 20PiV + 79N‘^ + A2k N‘^ + 

2(2 + A ^)(2 + A ; + iV )2 ’ 

-7-7777-;- 77-7T7-r^*(300 + 555A: + 310A:2 + 55 k ^ + 615iV 

(2 + A^)(2 + A: + A^)2(5 + 4A: + 4iV + 3A:A^) ^ 

927k N + 385k‘^N + 46pA^ + 437A^2 ^ 43^^ ^2 ^ + 71A: + 8iV^), 

---- ^^^—-2(300 + 555A; + OlOA:^ + 55k^ + 615iV 

(2 +A^)(2 +A: +A^)3(5 + 4A: + 4iV + 3A:A^) ^ 

927k N + 385k‘^N + AQk^N + A37N^ + A81k + 109k‘^N^ + 116A^^ + 71A: + 8N^), 

_ 3(20 + 21A: + Qk"^ + 25N + 13A: iV + 7N‘^) 


2{2 + N){2 + k + N)^ 
i{72 + 13Ak + 46P + llOA^ + 102A; N + 5k^N + 44iV2 + lOA; + 5N^) 

(2 +A^)(2 +A; + iV)3 ’ 

67(2 + 3A; + 3A^) ^ (32 + 55A: +18P+ 41iV + 35A:A^ + 

(2 + A: + iV)2 ’ “ (2 +A^)(2 +A; +A^)3 ’ 

4(28 + 53k + 18P + 37N + 3Ak N + lOA^^) 

(2 + iV)(2 +A: + iV)3 ’ 

6(8 + 17k + Gk'^ + lliV + llA: N + 3iV^) 

(2 +A^)(2 +A; +A^)3 ’ 

i{20 + 21A: + 6P + 25N + 13k N + 7N^) 

(2 + iV)(2 +A; + iV)3 ’ 

i{32 + 55k + 18A;2 + 41iV + 35A; iV + 

(2 +A^)(2 +A: +A^)4 ’ 

—--- ^^^—-7(-900 - 2329k - 1573A;2 - 214^;^ + 48A:^ 

3(2 + iV)(2 + A: + iV)3(5 + 4A: + 4iV + 3A;iV) ^ 

L81A^ - 2663A; N - 813k^N + A63k^N + 150k*N + 114A^2 ^ 525 ^ + 1528A;2iV2 

+ 90k*+ 897+ 1781k + 1323k‘^N^ + 279k^N^ + SOOiV^ + 723k N* 

]lk'^N*+ 8AN^ + 72k N^), 
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C56 

C57 

C58 

C59 

Cei 

C62 

C63 

C64 

C65 

^66 

C67 

C68 

C69 

C 70 

C 7 I 


3(80 + l2Ak + 53A;2 + + 140A^ + 154A: N + 35k‘^N + SliV^ + 48A; + ISiV^) 

2{2 + N){2 + k + Nf ’ 

3(40 + 30A: - 9k‘^ - 6^ + 102N + 76kN + 5k^N + 77 + 36k 

2{2 + N){2 + k + N)^ ’ 

2i(40 + 75k + 26k‘^ + 65N + 61k N + APN + 29N‘^ + 8k + AN^) 

{2 + N){2 + k + Ny ’ 

Ai{l + k + N) ^ 3i{20 + 21k + 6k‘^+ 25N+ 13kN+ 7N‘^) 

{2 + k + N)^' “ {2 + N){2 + k + N)^ ’ 

i{k - N){32 + 55k + ISk"^ + AIN + 35k N + lliV^) 

{2 + N){2 + k + N)* ’ 

67(20 + 21A: + 6 P + 25N + 13k N + 7N^) 

{2 + N){2 + k + Nf ’ 

12i(32 + 55k + 18P + 41iV + 35A: 

(2 + iV)(2 +A: +’ 

4(56 + 95k + 32^ + 93iV + 83A: + 7k‘^N + 45Ar2 + 14A; + 7N^) 

(2 +A ^)(2 +A; +Ar)4 ’ 

12(16 + 29k + lOP + 27N + 25kN + 2k‘^N + lOA^^ ^ 4 ^ jy 2 ^ 2N^) 

{2 + N){2 + k + NY ’ 

6{k - N){32 + 55k + 18P + 41A^ + 35A: A^ + llA^^) 

(2 +A ^)(2 +A; +Ar)5 ’ 

1 

—^-TTTT-;-^7777-77-7T7-r^*(900 + 1817A; + lOOOA;^ + 216A:^ 

3(2 + A^)(2 + A: + A^)3(5 + 4A: + 4A^ + 3A;A^) ^ 

1693A^ + 2857A: N + 1259A:^A^ + 162A:^A^ + 1075A^^ + 1419A; + 339k‘^N^ + 220N^ 

291k N^), 

— --- ^^^—-7(-1800 - 3694A: - 1735A;2 + 290A:=^ 

3(2 + A^)(2 + A; + Ny{5 + Ak + AN + 3k N) ^ 

216A;^ - 5126A^ - 9704A: N - A593k^N - 29k^N + 162A;^A^ - 5625A^^ - 9266A: N'^ 
3836k‘^N^ - 213k^N^ - 2703A^^ - 3523k N^ - 972k^N^ - 460A^^ - 381A: A^^), 

— -—--^----- r^Uk - Ar)(56 + 773k + 818k^ + 216k^ 

3{2 + N){2 + k + N)^{5 + Ak + AN + 3k N) ^ 

351A^ + 1499A; N + 1063A;2A^ + 162A:^A^ + 327N'^ + 785k N^ + 309k‘^N^ + 76N^ + 93k N^) 

—^-7777-;-777^-77-7T7 r^*(3600 + 6716A: + 3527^;^ + 62k^ - 216/c^ 

3(2 +Ar)(2 +A: +Ar)4(5 + 4A: + 4Ar + 3A;Ar) ^ 

10924A^ + 18622A: A^ + 9357k‘^N + 829k^N - 162k*N + 11979A^2 + 17512A; A^^ 

7318k‘^N‘^ + 579k^N^ + 5613Ar3 + 6401A: N^ + 1728k‘^N^ + 932N* + 663k N*), 

-^- 7777 -;- 77777 - 77 - 7 T 7 r^*(3600 + 7556A: + 5789A;2 + 1874A:^ 

3(2 +Ar)(2 +A: +Ar)4(5 + 4A: + 4Ar + 3A;Ar) ^ 

216A;^ + 10084A^ + 18142A: A^ + 11229A;2A^ + 2599k^N + 162A:^A^ + 10197A^2 + 15016A; A^^ 
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C72 — 


+ Q838k^N^ + 867k''+ AA25N^ + 4919A: N'' + 1296k^N'' + 692iV^ + 483A: , 

^ i(5400 + 11306A; + 8297A:2+ 2402A;3 


C 73 — 


C 76 

C 78 

C79 


3(2 + N){2 + k + iV)4(5 + 4A: + 4iV + 3A; N) 

216A;^ + 15154iV + 27424A:iV + 16503A;2iV + 3475A:^A^ + 162A:^iV + 15471iV2 

23110A;iV2 + 10396A:^A^^ + 1227k^N^ + 6801iV3 + 7733k + 2052k‘^N^ + 1076iV^ 

771A;iV^), 

—^-^7T7-;--71-7T7-r^(-900 - 1699A; - 782k^ - 120k^ - 911A^ 

3(2 + N){2 + k + iV)3(5 + 4k + 4N + 3k N)^ 

1043A: N + 275k^N + 138k^N + 313A^^ + 1125A: N'^ + lU3k‘^N‘^ + 180k^N‘^ + 628N^ 


963k + 378k‘^N^ + 168A^^ + 144A: A^^), 

1 


C 74 — 


-4(2700 + 5771A: + 4808^;^ + 1820A:^ 


C 75 — 


3(2 + N){2 + k + N)^{5 + 4k + 4N + 3k N) 

264k^ + 8359A^ + 15751A; N + 10968A:2A^ + 3190A;^A^ + 312A;^A^ + 9447Ar2 + 15286A; 

8494k‘^N^ + 1725k^N^ + 90k''N'^ + 4866A^^ + 6524A: + 2619k‘^N^ + 279k^N^ 

1112N^ + 1182k + 261k‘^N^ + 84Ar5 ^ 72k N^), 

- ^^^^—-(3600 + 6952A; + 4261A:2 + 562k^ - 120k^ 

3(2 + N){2 + k + Ny{5 + 4k + 4N + 3kN)' 

12488A^ + 23150A: A^ + 14547A;2A^ + 3059A:^A^ + 138A:^A^ + 15537A^2 + 25802k 
14360k^N^ + 2721k''+ 180k^N^ + 8697A^^ + 12121A: N" + 5130A:2A^^ + 558k''N'' 

2116N^ + 2283k + 522k‘^N^ + 168A^® + 144A: N^), 

3i{20 + 21k + 6k‘^+ 25N+ 13kN+ 7N‘^) 

4(2 +A^)(2 +A; +Ar)3 ’ “ ’ 

(60 + 77k + 22A;2 + 121Ar + 115A: N + 20A;2A^ + 79N‘^ + 42A: N‘^ + lOA^^) 

(2 +A^)(2 +A: +A^)2 ’ 

-3(100 + 187A; + 118A:2 + 24k'' + 303Ar 


Cgo — 

Csi = 

C82 = 
+ 

C83 = 


(2 + A^)(2 + A: + A^)2(5 + 4A: + 4Ar + 3A: N) 

505k N + 277k'^N + 46A:^A^ + 325A^2 + 455A; + 195A:^A^2 + 20A;^A^^ + 148A^^ 

159A; N" + 42A;2 A^^ + 24A^^ + 16A: A^^), 

16i(A: — N) 

{2 + k + N){5 + 4k + 4N + 3k NY 
2i{32 + 29k + 6P + 35N + 17kN + 9NY 


{2 + N){2 + k + NY 
1 


-2i(160 + 143A; + Uk"^ - 8P + 273N 


{2 + N){2 + k + NY{6 + 4k + 4N + 3k N) 

155k N - 19k‘^N - 10k''N + 183Ar2 + 63k - llk'^N^ + 60A^=^ + 13A: N" + 8NY: 

64{k — N) 

{2 + k + NY{6 + 4k + 4N + 3kN)' 
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C84 

C85 

C86 

C87 

C88 

C89 

Cgi 

C92 

C93 

C94 

C95 

C 96 

C 97 

C 98 

C99 

ClOO 

ClOl 

C 102 

Cl03 


4(16 + 21k + 6k‘^ + 19A^ + 13A: iV + 5N^) 

(2 +A^)(2 +A: +A^)3 ’ 

--—-;-—^-----r^4(80 + 39k - 18k^ - 8k^ + 129N -9kN 

{2 + N){2 + k + N)^{5 + 4k + 4N + 3kN) ^ 

59k'^N - lOk^N + 99N^ - 17k - 23k‘^N^ + 44N^ + k + 8N^), 

2(8 + 17k + 6P + IIN + llkN + 3N^) 

(2 +A^)(2 +A: +A^)2 ’ 

2(20 + 21A: + Qk"^ + 25N + 13k N + 7N^) 

(2 + iV)(2 +A: +A^)3 ’ 

4z(16 + 21A; + Qk'^ + 19iV + 13A: N + 5iV^) 

(2 + iV)(2 +A: + iV)3 ’ 

4i(13A: + 6A;2 + 3iV + 9A;iV +^ ^ 167(A: - iV) 

(2 + iV)(2 +A; + iV)3 ’ “ 3(2 +A: +A^)2’ 

47(-5A; - 4k^ + 35A^ + 32A: + 7PiV + 41A^2 ^ 21k N‘^ + 

3(2 + iV)(2 +A: +A^)3 ’ 

4i(llA; + 4P + 19A^ + 40A: + llk'^N + 23N‘^ + 21A: N‘^ + 7N^) 

3(2 +Ar)(2 +A; +Ar)3 ’ 

(48 + 128A; + 6IP + Qk^ + 72N + lOOA; N + ISPA^ + 23N‘^ + lOA; + N^) 

{2 + N){2 + k + Nf ’ 

2i(32 + hhk + 18k‘^ + 41Ar + 35A; A^ + 

(2 +A^)(2 +A: +A^)3 ’ 

2i{13k + Qk‘^ + 3N + 9kN + N^) 

{2 + N){2 + k + Nf ’ 

47(16 + 21A: + 6k'^ + 19A^ + 13A: N + 5N'^) 

{2 + N){2 + k + N)^ ’ 

2i(96 + 174A; + 73P + 6P + 162Ar + 166A: N + 27k^N + 81A^2 ^ 34^ ^2 ^ 33^3^ 

(2 +A^)(2 +A; +Ar)4 ’ 

47 

“(2 +A: +Ar)2’ 

47(32 + 81A: + 43A;^ + 6k^ + 47A^ + 69A; N + 15A:^A^ + 16A^^ + lOA: N"^ + N^) 

(2 +A^)(2 +A; +Ar)4 ’ 

4i(-8 - 31A: - 12k^ -5N-llkN + 3k^N + 7N‘^ + Qk + 3N^) 

(2 +Ar)(2 +A: +A^)4 ’ 

2i(32 + 29k + 6P + 35N + 17kN + 9N^) 

{2 + N){2 + k + Ny ’ 

4(32 + 55k + 18P + 41Ar + 35A: A^ + llA^^) 

(2 +A^)(2 +A; +Ar)4 ’ 

1 

7 --—--;-— 7 -- 7 -- 7 - 7 —rr^2i(40 + 132A: + 87k‘^ - 2k^ - 8k^ + 152A^ 

(2 +A^)(2 +A: +A^)3(5 + 4A: + 4A^ + 3A;A^) ^ 
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+ 346A: N + 136k^N - - ISk^N + 203N^ + 355k + 77k‘^N^ - 52k^N^ 

- lOk^N^ + 139A^^ + 208A; + Alk'^N^ - llk^N^ + 52N^ + 69k + 13k‘^N^ + 8N^ 


+ 

Cl04 = 

Cl05 = 

Cl06 = 

Cl07 = 

Cl08 = 

Cl09 = 

Clio = 

Cm = 

Cll2 = 
+ 

Cll3 = 

Cl 14 = 

Cll5 = 

Cue = 

Cll7 = 

Cll8 = 

Cll9 = 
+ 


8kN^), 

2i(20 + 5k- 2k^ + 41iV + 5A: - 4PiV + 23N‘^ + AN^) 

(2 + iV)(2 +A: +A^)3 ’ 

2i(32 + 3k- 6A;2 + 29N -kN + 7N^) 

(2 +A^)(2 +A; + iV)3 ’ 

4z(32 + 29k + 6P + 35A^ + 17A: + 9N^) 

{2 + N){2 + k + Ny ’ 

6z(20 + 21k + 6P + 25N + 13k N + 7N^) 

{2 + N){2 + k + Ny ’ 

4z(20 + 13A; + 2P + 33Ar + 9A; A^ - 2PA^ + ISA^^ ^ 2N^) 

(2 +A^)(2 +A; +Ar)3 ’ 

2z(80 + 152A: + 65P + 6k^ + 112N + 120k N + 17PA^ + 39A^2 ^ ^4^ ^2 ^ gjys^ 

(2 +Ar)(2 +A: +A^)4 ’ 

2z(64 + 136A: + 6IP + 6k^ + 88N + lOAk N + Ibk'^N + 27+ 10k + N^) 

(2 +A^)(2 +A; +Ar)4 ’ 

2z(13A; + 6e + 3N + 9kN + N^) 

{2 + N){2 + k + Ny ’ 

-- ^ -—2i(160 + 284A: + 109A:2 + 6k^ + 2AAN + 236k N + 27k^N + 103A^2 

{2 7y jy2 k 7\ j 

3Ak N'^ + 13A^^), 

2i(96 + 220A; + 93P + 6P + 148Ar + 172A: N + 19A;2A^ + SSA^^ ^ ^2 ^ gjyS) 

{2 + N){2 + k + NY ’ 

8(60 + 85k + 26P + 113A^ + 119A: N + 22k‘^N + 71A^2 ^ 42^ ^2 ^ ^4jy3) 

3(2 +Ar)(2 +A: +Ar)4 ’ 

4(32 + 55k + 18P + 41Ar + 35A; A^ + 

{2 + N){2 + k + NY ’ 

4(180 + 1757: + 38k‘^ + 419A^ + 3177 N + A6k‘^N + 293A^2 ^ ^267 + 62A^3) 

3(2 +Ar)(2 + 7 +A^)4 ’ 

4(60 + 1017 + 3472 + 97 N + 1277 N + 26k‘^N + 55N^ + 427 + lOA^^) 


3(2 +Ar)(2 + 7 +Ar)4 ’ 

;2 + 557 + 187^ + 41Ar + 357 A^ + llA^^) 

(2 +A^)(2 + 7 +Ar)4 ’ 

- - ^^^—-2(640 + 20527 + 18097^ + 5067=^ + 247^ 

: +A^)(2 + 7 +Ar)4(5 + 47 + 4A^ + 37A^) ^ 

'2N ^ 45607 N + 9.991 k^ N ^ 9,Qlk^N - 5Ak^N ^ 1815N‘^ + 38047 + 172272/V^ 


- 63k^N^ - 60k^N^ + 971 Ar 3 ^ ^3 ^ 554^2^3 _ 3973jys + 316A^4 ^ 495^ ^4 
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Cl20 — 


120 /c^ 


+ 

Cl21 = 

Cl22 = 

Cl23 = 
+ 

Cl24 = 

Cl25 = 

Cl26 = 
+ 

Cl27 = 

Cl28 = 

Cl29 = 

Cl30 = 

Cl31 = 

Cl32 = 

Cl33 = 

Cl34 = 

Cl35 = 


lUk'^N^ + 48A^® + 48A: N^), 

- -—-;-—---—--2(-320 - 1356/c - 1693^^ - 786/c^ 

(2 + iV)(2 + A: +A^)4(5 + 4A: + 4iV + 3A;iV) ^ 

516A^ - 2104A: - 2623k‘^N - 1155k^N - 162k^N + 29N^ - 592k - 1278k‘^N^ 

585k^N^ - GOk^N^ + A65N^ + 5A9k - 120k‘^N^ - 102k^N^ + 276N^ + 339k 
A2k'^N^+ A8N^+ A8kN^), 

(60 + 77k + 22k^ + 121A^ + 115A; N + 20k‘^N + 79N^ + A2k + IQN^) 

2{2 + N){2 + k + Ny ’ 

i(20 + 21A: + 6k‘^ + 25N + 13k N + TiV^) 

(2 + iV)(2 +A: +A^)2 ’ 

-7-TT-^^^—ri(100 + 121A: + 50k^ + 8k^ + 269A^ 

(2 + A^)(2 + A: + A^)2(5 + 4A: + 4iV + 3A:A^) ^ 

277k N + 91k‘^N + lOk^N + 231A^2 + 171A: + 31k‘^N^ + 7QN^ + 29k + 8Ny, 

32i{k - N) 

~{2 + k + Ny{5 + 4k + 4N + 3kN)' 

2(20 + 21A: + 6k^ + 25N + 13k N + 7Ny 
(2 + A ^)(2 + A : + A ^)3 ’ 

-7-77-^-7^7- ^^—72(100 + 121A; + 50k^ + 8k^ + 269N 

{2 +N){2 + k +Ny{5 + 4k + 4N+ 3kN) ^ 

277k N + 91A:2A^ + lOpA^ + 231A^2 + 171A: + 31k‘^N‘^ + 76N^ + 29k + 8Ny, 

(20 + 21A; + 6P + 25N + 13k N + 7Ny 

2(2 +A^)(2 +A: +A^)2 ’ 

4(12 + 19A: + 6A;2 + 15A^ + 12A: A^ + 4A^2) 

(2 +A^)(2 +A: +A^)3 ’ 

4(-4 + llA; + 6A:2 - A^ + 8A: N) 

(2 +A^)(2 +A; +Ar)3 ’ 

(13A: + Qe + 3N + 9kN + 

(2 +A^)(2 +A; +Ar)3 ’ 

(32 + 29k + 6P + 35Ar + 17A: A^ + 9Ny 

(2 +A^)(2 +A; +A^)3 ’ 

2(8 -9k-6e+ 5N-7kN + 

(2 +Ar)(2 +A; +Ar)3 ’ 

2(24 + 25k + QP + 27 N + 15kN + 7Ny 

(2 +A^)(2 +A: +A^)3 ’ 

2i(20 + 21A: + 6P + 25N + 13k N + 7Ny 

(2 +Ar)(2 +A; +Ar)3 ’ 

2i(32 + 55k + 18A;2 + 41Ar + 35A; A^ + llA^^^ 

(2 +A^)(2 +A: +A^)4 ’ 


Cl36 — 


16i 


(2 +A: +A^)2’ 
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Cl37 

Cl38 

Cl39 


Cl40 

Cl41 

Cl42 

Cl43 

Ci44 

Cl45 

Cl46 

Cl48 

Cl49 

Cl50 

Cl51 

Cl52 

Cl53 


4z(32 + 15A; + AIN + 17kN + Sk^N + IQiV^ + 6A: ^ 3N^) 

(2 +A^)(2 +A; + iV)3 ’ 

4i(16 + 25k + 8P + 23N + 19k N + k^N + ^ 2k + N^) 

(2 +A^)(2 +A: +A^)3 ’ 

-^-^7T7-;--71-7T7-r^*(-300 - 635A; - 347A:2 - 2k^ + 2Ak* 

3{2 + N){2 +k+ N)^{5 + Ak +AN + 3k N) ^ 

535N - 817k N - 105k‘^N + 209k^N + 54A;^A^ - 210A^^ + 98k N^ + 5A8k‘^N^ 
288k^N‘^ + 39k^N^ + MIA^^ 


tr\ 1 


87PN^+ 2AN^+ 2AkN^), 

(80 + 124A; + 53P + 6k^ + 140A^ + 154A: N + 35k^N + 81A^2 ^ 43^ ^2 ^ ^5^3^ 

2(2 +Ar)(2 +A: +A^)3 ’ 

(40 + 30A: - 9P - 6P + 102A^ + 76kN + 5k‘^N + 77N^ + 36k N^ + ITA^^) 

2(2 +Ar)(2 +A: +A^)3 ’ 

2i(20 + 21A: + 6P + 25N + 13k N + 7N^) 

{2 + N){2 + k + Nf ’ 

(60 + 77k + 22A;2 + 121A^ + 115A: N + 29k‘^N + 79N^ + 42A; N"^ + 16Ar3) 

(2 +Ar)(2 +A: +A^)3 ’ 

2z(24 + 33k + 10A;2 + 35N + 27kN + 2PA^ + ISA^^ + 4 ^ jy 2 ^ 2N^) 

{2 + N){2 + k + Nf ’ 

2i(32 + llA: - 2 P + 37N + llkN + 2k‘^N + ISA^^ + 4 ^ jy 2 ^ 2N^) 

(2 +A^)(2 +A: +A^)3 ’ 

Ai 2i{29 + 21k + 6k‘^+ 25N+ 13kN+ 7N‘^) 

~ {2 +k + Nf' “ {2 + N){2 + k + Nf ’ 

i(60 + 59k + 18P + 79N + 37kN + 23N‘^) 

3(2 +A^)(2 +A; +Ar)3 ’ 

-^^^-77^(240 + 284A; + 37k'^ - 18k^ + 508A^ + 478A; N + 65k'^N 

3{2 + N){2 + k + NY ^ 

349A^2 + 192A;A^2 + 73 A^^), 

—-—^^-—i(-120 - 106A; + 19k‘^ + 18A:^ - 290A^ - 236k N - 19k^N 

3{2 + N){2 + k + NY 

215N^ - 198kN‘^ -A7NY. 

~N(5 -^777^7 —I - ^ + 101A:2A^ 

o (^ ~h -/V j{2i~\~K~\~ i V ) 

259A^2 + 144A;Ar2 + 49A^^), 

i{k - AT)(80 + 79k + 18A;2 + 89N + A7kN + 23NY 

3(2 +A^)(2 +A: +A^)4 ’ 

-^-77-^-77^(360 + 542A; + 211A:2 + 18^;^ + 646Ar + 700A: N + 149A:2A^ 

3{2 + N){2 + k + NY 
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Cl54 

Cl55 

Cl56 

Cl57 

Cl58 

Cl59 

Cl60 

Cl61 

Cl62 

Cl63 

Cl64 

Cl66 

Cl67 

Cl68 

Cl69 

Cl70 


385+ 228k + 73N^), 

i{k - N){13k + 6e + 3N + 9kN + N^) 

{2 + N){2 + k + NY ’ 

2i{20 + 21k + 6P + 25N + 13k N + 

{2 + N){2 + k + NY ’ 

2z(120 + U2k + 38P + 254iV + 224A: N + 37k^N + 170N^ + 84A; + 35NY 

3{2 + N){2 + k + NY ’ 

2z(240 + 320A; + 94P + 472iV + 466k N + 83k^N + 304A^2 ^ js^2 ^ g^^3) 

3{2 + N){2 + k + NY ’ 

2i(—60 — 109A: + k"^ + 18k^ — 89N — 161k N — 19k‘^N — 56N‘^ — 66k N"^ — 

3{2 + N){2 + k + NY ’ 

-^^-772i(300 + 353A: + 133A:2 + 18k^ + 637A^ + 529k N + 101A:2iV 

3{2 + N){2 + k + NY 

418N‘^ + 186kN‘^ + 85NY, 


2i{69 + 97k + 32k‘^ + lOliV + 125A: N + 25k‘^N + 59iV2 + 42A: N"^ + 

3{2 + N){2 + k + NY ’ 

10i(60 + 73k + 20P + 125A^ + 113A; N + 19PiV + 83N^ + 42k N^ + 17N^ 

3(2 +A^)(2 +A; +A^)4 

i{k - N){32 + 29k + 6P + 35iV + 17A: + 9NY 

{2 + N){2 + k + NY ’ 

2i(20 + 21A: + 6P + 25N + 13k N + 7NY 
{2 + N){2 + k + NY ’ 

4i(32 + 55A: +18A;2+ 41iV + 35A;iV +^ _ 4 

(2 + A ^)(2 + A : +“ (2 + A : + A ^)^’ 

8(8 + 21A; + 8P + ISA^ + 17A: A^ + PN + 7N^ + 2kN^ + N^ 

(2 +Ar)(2 +A: +A^)4 ’ 

8(40 + 53k + 16k'^ + 63N + 49k N + 5k‘^N + 31N‘^ + 19k N"^ + 5NY 

{2 + N){2 + k + NY ’ 

4(16 + 29k + lOP + 27N + 25kN + 2k‘^N + lOA^^ + Ak N^ + 2NY 

{2 + N){2 + k + NY ’ 


1 

3(2 + N){2 + k + NY{5 + 4k + 4N + 3k N) 


(-300 - 425A: - 154A:^ - 24^;^ - 445A^ 


277k N + 169A:^A^ + 54pA^ - 73N^ + 351A: N^ + 393k‘^N^ + 60A:^A^2 + 140A^^ 


309 A; N^ + 126k‘^N^ + 48N^ + 48 A; A^^), 

-7-77T7-;-77T77-77-7T7-r^(1000 + 2370A: + 2129A;2 + 834A;^ + 120A;^ 

(2 + A^)(2 + A: + A^)4(5 + 4A: + 4Ar + 3A: A^) ^ 

3130A^ + 6620A: N + 5065A:2A^ + 1575A;^A^ + 162A:^A^ + 3671Ar2 ^ gggg^ ^2 ^ A262k‘^N^ 


969k^N^ + 60k^N^ + 2021N^ + 3191A: N^ + 1482k‘^N^ + 186A:^A^^ + 516A^^ + 663A: N^ 


311 



Ci71 — 


Cl72 — 


Cl73 — 

Ci74 = 


+ 48A^® + 48A: A^®), 

-7 -7777-;-77777-77-7T7-7^(1600 + 3620A: + 2965^^ + lOlOA:^ + 120A:^ 

(2 + A^)(2 + A: + A^)4(5 + 4A: + 4iV + 3A: A^) ^ 

4820A^ + 9714A: N + 6823k‘^N + 1867k^N + 162k^N + 5429A^^ + 9506A: N'^ + 5U8k‘^N^ 
1089k^N^ + GOk^N"^ + 2813A^^ + 4129A; A^^ + 1734A;2A^^ + 186A;^A^^ + 644Ar^ + 759k 
UAk'^N^ + A8N^ + A8k N^), 

-^-7777-;-77777-77-7T7-7^(1200 + 2600A; + 1775P + 326A:=^ - 24A;^ 

3(2 + Ar)(2 + A: + Ny{5 + 4k + 4N + 3kN)^ 

3880N + 7858k N + 5181A:^A^ + 1129A;^A^ + 54A;^A^ + 4683A^2 + 8446A: N'^ + 4864k‘^N‘^ 
927k^N‘^ + GOk^N^ + 2583Ar3 + 3923A: + l710k‘^N^ + 18Qk^N^ + 620N^ + 741A: 

174A;2 A^^ + 48A^® + 48A: N^), 

2{k - N){32 + 55k + I8k‘^ + 41N + 35k N + IIN^) 

(2 +A^)(2 +A; +Ar)5 ’ 

2{k - N){32 + 55k + 18k‘^ + 41N + 35k N + IIN^) 


{2 + N){2 + k + N)^ 

The fusion rule is 

[$51)’*^'] . [$W] = [ri] + [$W 

2 2 

Appendix H.4 The OPEs between the higher spin-| currents and 

other 5 higher spin currents 

The OPEs between the higher spin-| currents are given by 




2 2 
1 

(z — wy 


(z — w) 


Cl + 


[z — w) 


C2 + C3 r P + (c4 + C5 r') 


[W 


P { C6 ^ + C7 ^^0’ + cg L + Cg GT* + Cio dr r + Cii + C12 T 


.(1) 


-fik rpik 


+C13 r P + C14UU + Ci5 dU + {I - (ci6 P + Cu dP P) + (cig r“ P P 

+C19 (r“ r'' r + r* r") + C20 t“ P"" + C21 r* r“ r'’ r") | + C22 (g* P - t*) + C23 r^' 


+(i - 5*^) C24 P^ + C25 dP r^' + C26 P dP + C27 r^' + P'^ r*) P^ 


C28dP^ + C29d{PP) 


<kl 


T^l\ 


[W 


(z — w)^ 


P ^ d{ pole-3) + C30 + C31 + C32 L + C33 L P P 
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+C 34 (G* r* + P) + (1 - 5^^ - S^’^) (c35 (G* - G^ T^) + C36 (G^ T^) 

+C 37 (G'^ r^' - G^ r*) + C 38 dr^ r^) + C 39 (g* u f - g^' u r*) + C 40 g^ r* F 

+C 41 r*-^ C 42 T“^ T*-^ + C 43 — T*-^ T*-^ F* F-^ + T*-^ T*^ F* F^ + T*-^ F^ F-^ F^ 

j.ik J.JI pfc pij ^ jju^Ci 5 dT^ U + C 46 T*^' 9 G + C47 d‘^T^ 

+C48 (^F* F* + dV^ F^') + C 49 G G F* F^' + C 50 dU F* F^' + C 51 G ^(F* F^ ) + C 52 F* F^' dV^ F^ 

+C53 dr dV^ + (1 - F)I C54 + C55 G* G^ + C56 dG^ r + C57 dG^ F' + cgg G' ^F^’ 

y 22 

+C59 G^' dr + C 60 dT’^ F^ + C61 F^ dP^ + 0^2 {r^ G F^’ F^ - F^ G F* F'^) 

+ (1 - 6^^) (c63 dT^ F^’ F^ + C64 dP F^ + cgs F^ F^' ^F'') + (1 - G^) (cee ^F'' F* F'^ 

+C67 F^ 9F* F^ + C 68 F^ F* aF'^) + 099 d^r r + C 70 F* d^P \ 


C71 + C72 + C73 ^ P ' + C74 G F' + C75 G F« F‘ + C76 G^ G 

y 22 

+C77 (G* F* + G^ F^') + C 78 (G* F^ F' + G^' F^ F') + C79 (G^ T*' F* + G^ F' F^') 


{l).k^(l),l 


+C 80 G'^ r + C 81 G'^ G FF C82 dG^ P + C83 G^ ^F' + C84 G“ F“ F'^ F' + C85 d^T^^ 

+C86 {dP^ T*' + dP^ F') + C87 (T*^ (9T*' + F^ dP^) + C88 P^ P^ P^ + C89 P^ P’^ F' 

+C 90 (F^ F^ + F^ F^ ^ P^ P^ P^) + C 91 G + C 92 P^ dU + C 93 G G 

1 

I ^ rpak pa p/ _|_ ^ ^rjiik fj^jl p« pj _|_ rjnik rjnkl pz p/c _|_ rjnjk rjnkl pj p/c _|_ _ rjnkl rjnkl p/c p^^ 

+C96 (F^ F* dP + P^ F^' aF') + C97 (F^ aF* F' + F^ aF^' F') + C98 {P F* aF^ + F' F^' aF^) 
+C99 {P aF* F^ + F' aF^' F^) + cioo {P^ dP F* + P^ dP F^) + cioi P aF^ F^ 

+C 102 (aF^ F* F' + dP^ F^' F^ + Ci 03 (aF' F* F^ + dP^ F^' F^) + cio 4 dU F^ F' + cios G F^ aF' 


+C 106 G G F'^ F' + cio7 aF“ F“ F'^ F' + cios a'F'^ F' + C 109 aF'^ aF' + cno F'^ a"F' |> I (u-) 


i2-p/c -f^l 


n/c o2-p/ 


+ 7-r F Cm P2'’ + C112 9 "#?^ + cns + Gu 

(-2 — ZC)[[ 22 22 

+C 115 a^#o ^ $0 ^ + C 116 G$o ^ a$o ^ + Gi7 G #0 ^ + C 118 G #0 ^ ^0 ^ + Gig d^L + C 120 G L 
+C 121 aG G + C 122 G G G + Ci 23 G P'^ P'^ + Ci 24 G P^ P^ + C 125 G P F' + Ci 26 G aF' F' 
+C127 G aG + Ci 28 aG* P + C129 d^P F' + Ci30 dP aF' + Ci31 P aF' + Ci32 P G^ P^ 

+C133 G^ P F^ F' + C134 a(G* F^) F'^ + C135 G* F^ aF^ + 0139 a(G^ p^) r + C137 g^ p^ aF* 

+C138 G* F^ G F'* + Ci39 aG* G F* + cmo G* aG F* + cui G* G aF* + C142 G^ F'* aF' F' 

+C143 aF*^ F^ + ci44 aF*'* F'* + ci45 aF'* aF^ + cue sF'* aF^ + cut (F“ F'* ar**'' 

I Qrpah rjnac prfoc^ _j_ ^ Qrpik rj^U rj^lk _|_ ^ rjnik rpil rj^il rj^ik _|_ 'J^aC p6 pC _|_ rpah rj^ac 
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+2 ar“ r^] + ci 5 o < 9 r^ u + ci 5 i u + C 152 at/ + C 153 du 
+C154 t/1/ + C155 [t^' du r' - u a(r^ r')] + cise a^T*^ r* + C157 ar*^ ar* 

+C 158 ar^ r* ar^ + C159 ar* ar^ + cieo a^r* + ciei r* a^r^ 

(ci 62 a^r" r'' r" + ciea af “ ar'* r" + ci 64 ar“ ar" + ci 65 ar^ ar" 

+C 166 T“a^r^r") + Cigy a^t/ + Cies d‘^UU + Ci^g dUUU + Ci70 UUUU + Cm dUdU 

+C 172 u d^r r* + C 173 du dr r* + C 174 u u ar^ + C 175 a^r* ar* + ci 76 a^r* r* 

+C177 ar^ ar' r' + (1 - 6 ^^) (c^s l dr^ + C179 ac^ + ciso a^G^ + cisi dc^ ar^ 

+C 182 a^r'^ + ci 83 G^ ur + ci 84 dG’^ G + ci 85 G^ du + C 186 G^ u ar'^ 

+C 187 (G a^r"^ + du ar"^ r'^) + ci88 a^r'^ ar"^ + ci 89 a^'r'^ 

+(i - - 5 ^) (ci9o G' + ci9i a(G^ r + ci92 G^ ar') 

i C 193 + C 194 dG^ r" + ci95 G* aT“^ r" + ci96 G* ar" 


+C197 (aG“ T'*" r* + G“ ar*) + ci98 g“ ar^" r* + C199 aG“ r" + C200 g“ ar*^ r" 

+C 201 G“ ar" + C 202 + C 203 a^T^" + C 204 g + C 205 ar'*" g 

+C206 aG + C207 d^T^ r" + C208 dT^ dr r" + C209 ar^ ar" + C210 t*“ a^r^ r" 

+C211 a^T^^ r* r" + C212 aT“^ ar* r" + C213 ar^'* r* ar" + C214 ar* ar" + C215 a^r* r" 


+C 216 a^r+ C2i7(a2rr 


+ r* a^r" 


+ rr 


+C 218 d\r 


C219 G‘?T“'T‘=‘='r'' + C220 


- G“a(r'' 


+C221 T^^r^drr + C222 


Qrpab jj pc pd _|_ rj^ab 


Ga(r"r‘^)] +c22idT^^dT 



+C224 + C225 + C 226 dL + C 227 L dT^ + C228 dL r r 

+C229 [a(G* r*) + a(G^' r^' r^)] + C230 a^r^' + C231 ar^' r^’ r^’ + C232 a(r^’ r^' r^) 

+C233 dT^ dr r + C234 ar^' ar^' p + C235 r^ d^r r + C236 r^ d^r r + C237 d^r^ u 
+C238 ar*^’ du + C239 T*^' a^G + C240 d{r^ uu) + C241 (a(T*^ u r^’ r^) - a(T^'^ u r* r'^)) 
+C242 d^u r F + C243 G a^r* F + C244 G r' a^r^’ + C245 du u r* r^’ + 0240 u u a(r* f) 


+(1 - F)(1 - r - r^) I C247 + C248 L + C249 L ar F + C250 L F aF 

y 22 

+C251 aG* G^' + C252 G' dG^ + C253 ^^G* F + C254 d^G^ r* + C255 '9G* ar^' + C256 dG^ dr 
+C 257 G* a^F + C 258 G^ d^r + C 259 (G' G'^ F"* + G^ G’^ T^) + C 260 5 (G* F*^) 

+C 261 a(G^’ r^) r"* + 0202 a(G'* + C 203 a(G'^ r^) r + 0204 a(G'^ f'^) r' + C 205 g' f"^ ar"* 

+C 200 G^ F^ ar^ + C 267 G^ F^ aF + C 208 g^ f^ ar* + C 209 (g* a(G r^') + aG^' u r*) 
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+C270 {g^ d{u r*) + ac* u r^') + C271 d{G^ r r^' r^) + C272 + C273 

+C274 ar*^ aT^'^ + C275 dT^ + C276 dT^ + C277 OT^ + C278 

+C279 ar*^ + C280 + C281 dT^^ 

+C 282 [d{T^ r^ r') + a(r^' r* r'^) + a(r^' f r^) + a(r^' p r*)' 

+C283 a^r^ r^’ r^ + C284 a=^T^'^ r* + C285 a^r^’ r^ + C286 d‘^r + C287 r^' a^r^ 

+C288 G a^r^ + C289 OT^ + C290 OT^’^ dr + C291 dr^ r ar^ + C292 dr^ r ar'^ 

+C293 dv'j ar'^ + C294 T^ ar* ar'^ + C295 d‘^v^ + C296 d{T^ t^) u + C297 t^ du 

+C298 du dr r + C299 du r dr + C300 u dr dr + C301 a^'r* r + C302 d^r dr 
+C303 ar* a^p + C304 r* a^p + C305 (ar* r^’ ar^ + r* r d'^r + r* dr dr r'^) | 


C306 + C307 + C308 + C309 diL r^) + C310 d{L r') 
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+C311 diG'^ r) + C312 d^G^ r + C313 dG^ ar' + C314 G^ d^r + C315 d{r r'^) r 

+C 316 G* T’^ dr + C 317 [aG* r^ r* + d{r^ f)] + C 318 [aG^' r^ r^' + g* d{r^ r*)' 

+C 319 [a(G^' F^) r' + ^aG^ r r*] + C 320 g^ r^ ar' + C 321 aG^ f' r^' + C 322 a(G^ r^ r') 

+C323 (G^ r dr + G^ aF^ f) + C324 (g^ dr r + r aF) + C325 a(G^ u r') 

+C326 [d{G^ r r') + a(G^' f r')] + C327 dr^^ + C328 d‘^r r + C329 dr^’^ r 

+C 330 r d'^r + C 331 F^ a^F' + C 332 d{r r r) + C 333 d{r r r) 

+C334 d{r r r) + C335 rr dr - aF^ aF') + C336 dr r r + C337 [a(F'= r r' r'^) 
+a(F^ r r r^) + d{r r r' F) + ^d{r r r')] + C338 d'^r u + C339 dr du 
+C340 r a^G + C341 d{r uu) + C342 [f^ dr u + dr r u - dr r u - r dr u 
+C343 [a(F'= u r' r') + d{r u F r')] + C344 a^F^ r' r' + C345 a^F' r' + C346 d'^r r^' r' 
+C347 dV r + C348 dr ar' r' + C349 aF' ar' r'^ + C350 dr dr r' + C351 aF' ar^’ r'^ 

+C352 dr r* ar' + C353 dr r' ar'^ + C354 dr r ar' + C355 dr f ar'^ + C356 r dr ar' 

+C357 r dr dr + C358 r dr ar' + C359 F' aF ar^ + C360 r aF' r' + C361 F' aF* 

+C362 r dr r' + C363 F' aF^’ r'= + C364 (F'= t' aF' + r aF') 

+C365 (F' r' aF'* + r r aF'*) + C366 r aF' r' + C367 r dr + C368 dr ar' r' 

+C369 dr dr r + C370 {dr dr r + r dr r^) + C371 a^G r^ r' + C372 G d^r r') 

+C373 du r"* ar' + C374 a(G u r"* r') + C375 dr r' + C376 dr ar' + C377 dr aF' 

+C 378 r^ aF' + C 379 [ar' r' a(r^ r') + aF F a(r'* r') + aF' r' r'* r' + aF^' F r'* r'] | {w) + - 
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where the coefficients are 


Cl 


C2 


C3 


C4 


C 5 


C 7 


cs 


cg 

ClO 

Cll 

C 12 

Cl3 

Ci4 

Cl5 

Cl7 

C18 

Cl9 


64 kN{3 + 2k + N){3 + k + 2N) 

3{2 +k + Nf ’ 

lQi{9k + I 2 P + Ak^ + 9A^ + 30A: iV + Uk‘^N + 12N^ + 14A; + 4A^3) 

3{2 +k + Nf ’ 

32{9k + I2P + Ak^ + 9N + 12kN + 5k^N + 12N^ + 5k N'^ + AN^) 

3(2 +A: +A^)4 ’ 

167(A: - A^)(9 + 12A; + 4P + 12A^ + lOA: + 4A^2) 

3(2 +A: +A^)3 ’ 

32(/c-A^)(9 + 12A: + 4A;2 + 12A^ + 7A:A^ + 4A^2) ^ 8{k - N) 

3{2 + k + N)^ ’ “ “3(2 +A:+ A^)’ 

4(A: - A^)(60 + 77k + 22P + 121iV + 115A: N + 20PiV + 79N‘^ + A2k N‘^ + 

3(2 +A^)(2 +A; + iV)3 ’ 

—-^-^16(54 + 105A: + 59k^ + lOA;^ + 165iV + 209A: N + 59k‘^N + 128iV2 

9(2 + A: + A^)3 ^ 

83A:A^2 ^28A^^), 

647(A; — N) 

~ 3{2 +k + Nf' 

-^^-778(648 + 456A; + A7k‘^ - lAk^ + 1380A^ + 614A; N + 39k‘^N 

9{2 + N){2 + k + NY ^ 

29k^N + 1175A^2 + 300A: N'^ - 8k‘^N‘^ + 431iV3 + 40A: + 56iV^), 

4(-48 - 52k - 3P + 6k^ - 116N - 80k N - 5k^N - 85N^ - 30k - 19A^3) 

3(2 + iV)(2 +A: +A^)3 ’ 

4(-72 - 12A; + SSA;^ + 18A:3 - 168A^ - 80A: + 17A;2A^ - 119Ar2 - 46A: N'^ - 25NY 

9(2 +Ar)(2 +A: +A^)3 ’ 

167(-48 - 28k + 9P + 6k^ - 92N - AAk N + PN - OIN'^ - 18k - 13Ar3) 

3{2 + N){2 + k + NY ’ 

16(3 + k + 2A^)(18 + 29k + lOA;^ + 43A^ + 30A; A^ + 14A^2) 

9{2 +k +NY ’ 

32(A:-A^)(7 + 2A; + 2A^) ^ 32i{k - N) 

3(2 +A; +Ar)3 ’ “ ~3(2 +A: +A^)3’ 

-^^-778(504 + 456A; + 111A;2 - lAk^ + 1308Ar + 918A: N + 215A;2A^ 

9{2 + N){2 + k + NY 

20k^N + 1239A^^ + 596A: N^ + 64A:^A^2 + 463A^^ + 112A; N^ + 56A^^), 

87(-72 - I2k + 43P + 18A;3 - 168Ar - 56A; A^ + llPA^ - 131A^2 _ 34^ 

9{2 + N){2 + k + NY 

8i{k -N){8 + I7k + Ok"^ + llA^ + llkN + 3NY 
3(2 +Ar)(2 +A: +Ar)4 ’ 
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C20 


C21 

C22 

C23 

C24 

C25 

C26 

C27 

C28 

C29 

C30 

C31 

C32 

C33 

C34 

C35 

C36 

C37 

C38 


4(A: - A^)(24 + 21A; + + 23iV + 13A; iV + SiV^) 

^{2 + N){2 + k + Nf ’ 

16(A: - A^)(32 + 55A: + ISA;^ + 41A^ + 35A: 

9(2 +A^)(2 +A; +A^)5 ’ 

167(A:-A^)(3 + 2A: + 2iV) 

3(2 +A; + iV)3 ’ 

8z(18 + 63A; + 52A;2 + 12A:3 + 63iV + 112A; iV + 42A;2A^ + + 42A; iV^ + 12iV3) 

(9(2 + A: + A^)3) ’ 

16(9 + 18A: + 8A;2 + 18A^ + llA: iV + 

(9(2 + A; + A^)3) ’ 

16(18 + 27k + 28A:2 + 12A:3 + 27N - 2k N - 3k^N + 28iV2 - 3A: ^ 12A^3) 

9(2 +A: +Ar)4 ’ 

16(-18 + 27k + 44A:2 + 12A;3 + 27N + 7Ak N + SSk'^N + 44Ar2 + 33k + 12Ar3) 

9(2 +A: +A^)4 ’ 

32i(3 + 2A; +Ar)(3 +A: + 2Ar) 

9(2 +A; +A^)4 ’ 

4i(A; - AT)(9 + 12A; + 4A;2 + 12Ar + lOA; A^ + 4N^) 

3(2 +A: +A^)3 ’ 

8{k -N){9 + 12k + 4A:2 + 12A^ + 7A; A^ + AN^) 

3(2 +A; +Ar)4 ’ 

3, 

3(60 + 77k + 22A:2 + 121A^ + 115A: N + 20k^N + 79A^2 ^ 42^ + 16Ar3) 

(2 +Ar)(2 +A: +A^)2 ’ 

47(144 + 295A; + 171A;2 + 30A:3 + 257N + 335A: N + 95A:2A^ + 142A^2 ^ qq^ j^2 ^ 25N^) 

3(2 +Ar)(2 +A: +A^)3 

8(96 + 223k + 147A:2 + 30A:3 + 161Ar + 251A: N + 83k‘^N + 82N‘^ + 66k + 13A^3) 

3(2 +A^)(2 +A; +Ar)4 ’ 

6(20 + 21A: + 6k‘^ + 25N + 13k N + 7N^) 

(2 +Ar)(2 +A: +A^)3 ’ 

2{k -N){8 + 17k + 6A;2 + llA^ + nA; A^ + 3A^2) 

3(2 +Ar)(2 +A: +Ar)4 ’ 

4(180 + 271A: + 138A;2 + 24A:3 + 323A^ + 325A; N + 82k^N + 185A^2 ^ 94^. jv2 + 34A^3) 

3(2 +Ar)(2 +A: +A^)4 ’ 

4(A; - A^)(12 + 19A; + 6k‘^ + ISA^ + 12A; A^ + AN^) 

3(2 +Ar)(2 +A; +Ar)4 ’ 

—-^-7^47(864 + 1998A; + 1448A;2 + 393A;3 + 30A:^ + 1890Ar + 2990A; N 

3{2 + N){2 + k + Nf ^ 

1307A:2 A^ + 149A:^A^ + 1466A^2 + 1409A; + 267PN^ + 491A^^ + 213A: + 61A^^), 
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C39 


C40 

C41 

C42 

C43 

C44 

C45 

C46 

C47 


C48 

C49 

Cso 

C 51 

C 52 

C 53 


—I -^2i(288 + 736A: + SOIA:^ + 102A:^ + 560A^ + 896A; N + 299A;2A^ 

331iV2 + 258A;iV2 + 61A^^), 

4i(A: - A^)(32 + hhk + 18P + 41iV + 35A;iV + 

3(2 + iV)(2 +A: +A^)5 ’ 

z(32 + hhk + 18A;2 + AIN + ?>bkN + lliV^) 

(2 +A^)(2 +A; + iV)3 ’ 

i(48 + 155A; + 114P + 2Ak‘^ + 109iV + 199A: N + 7{)k‘^N + TliV^ + 60A: + MiV^) 

Q{2 + N){2 + k + NY ’ 

12(32 + hhk + 18A;2 + 41A^ + 35A: iV + 

{2 + N){2 + k + NY ’ 

—I -+ 271A: + 159A:2 + 30P + 233A^ + 299A; N + 89k‘^N 

118A^2 + 78k N^ + 19iV^), 

-^^-^2i(-360 - 382k - lldk"^ - lOk^ - 806N - 580k N - 57k‘^N 

3{2 + N){2 + k + NY 

lOk^N - 597N‘^ - 228k N'^ + lOk'^N'^ - 173A^^ - lOk N^ - 16iV^), 

2i(-540 - 495A; - 130A;2 - 747A^ - 315A;iV + 16PiV - 257N"^ - lON^ 

3(2 + iV)(2 +A; + iV)3 ’ 

-^^--2i(-1296 - 2220k - 997k^ + 52k* - 27A8N - 2800k N 

9{2 + N){2 + k + NY 

mk'^N + 660A;^A^ + 116A:^A^ - 2479A^2 - 1442A: N"^ + 592k‘^N^ + 282k^N^ - 1349iV3 
570A; + 92k'^N^ - AA6N* - 138k N* - OAN^, 

— -— - -^4i(672 + 1240A; + 489A:2 + 30A;^ + 1016A^ + 1016A: N + llOk^N 

415iV2 + 138A;iV2 + 49A^=^), 

12(32 + 55k + 18P + 41A^ + 35A: + llA^^) 

(2 +A^)(2 +A; +Ar)4 ’ 

-^^-7716(180 + 321A; + 175A:2 + 30k^ + 453Ar + 647A: N + 26ApN 

3{2 + N){2 + k + NY 

30k^N + A20N^ + A21k N^ + 93k‘^N^ + 167N^ + 87k N^ + 2AN*), 

-^^-774(360 + 642A; + 389k^ + 78k^ + 906A^ + 1264A: N + 537PN 

3{2 + N){2 + k + NY 

OOk^N + 831 A^2 + 818A; N^ + 186PN^ + 331A^^ + 174A; N^ + 48A^^), 

8(18 + 18A: + 5k^ + 18N + 8k N + 5NY{32 + 55k + 18k‘^ + AIN + 35k N + llA^^) 

3{2 + N){2 + k + NY ’ 

“ q 79- Arvo -+ 5A27k‘^ + 193Ak^ + 232k* + 3096Ar + 8664A; N 

y ( ^ I 1\ j ( ^ I rC I 1\ j 

6127A:2A^ + 1522A;3A^ + 116A:^A^ + 1173A^2 + 3688k N^ + 2106A:2A^2 + 35Ak^N^ - 517N^ 
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C54 


C55 

C56 

C57 

C58 

C60 

Cei 

C62 

C63 

C64 

C65 

^66 

C67 

C68 


284A: + 236k‘^N^ - AOON^ - 66k - 64iV^), 

{k - N) (60 + 77k + 22P + 121A^ + 115A; iV + 20k^N + 79N^ + A2k + 16N^) 

3{2 + N){2 + k + NY ’ 

(192 + 692k + 453P ^ iQ2k^ ^ 3g3jY ^ 728A: N + 276k‘^N + 211A^2 ^ 2IOA: + 37A^3) 

3(2 +A^)(2 +A; + iV)3 ' 

“^+5- —I -+ 72k‘^ + + 98iV + 348A: N + 219A:2A^ + 33k^N 

174A^2 ^ 319^ jV2 ^ ioii^2^2 ^ g4^3 ^ 79^ jys ^ i6jy4^^ 

— -— -—4i(34A; + 16A;2 + 146iV + 324A: N + 175A:2A^ + SOk^N + 254A^2 

O ( Z “h 7V ] i2i rC i V ) 

335fc + 93k^N‘^ + 138+ 37k + 24Ar^), 

32i{k-N) ^ 16i{k - N){7 + Ak + AN) 

3(2 +A: +A^)2’ “ 3(2 +A: +A^)3 ’ 

— -^-772(1296 + 3876A; + 3178A:2 + 959A:3 + 90A;^ + 2244A^ + 4756A: N 

9{2 + N){2 + k + N)^ ^ 

23A9PN + 283k^N + 994A^2 ^ 7333^ ^2 ^ 257k^N^ - llA^^ - k N^ - 53A^^), 

-^^-772(1584 + 4416A: + 3491A:2 + 1021A;3 + 90A;^ + 3288A^ + 5912A: N 

9{2 + N){2 + k + N)^ ^ 

26A6k‘^N + 237k^N + 2261A^^ + 2269k N"^ + 343A:^A^2 + 626A^^ + 229k N^ + 59A^^), 

Ai{k - N){32 + 66k + 18P + 41Ar + 35A; A^ + 11A^2) 

3(2 +Ar)(2 +A: +A^)5 ’ 

-- ^ -^4i(936 + 1938A; + 876k^ + 90A:^ + 1266Ar + 1478A; N + 223k^N 

y ( ^ I 1\ j ( ^ I rC I 1\ j 

383A^2 + 142A;A^2 + 13A^^), 

— -—— - -^4i(2016 + 4968A: + 3707A:2 + 1045A:^ + 90A;^ + 3816A^ + 6464A: N 

2814A:^A^ + 299k^N + 2357A^^ + 2361A; A^^ + 373k‘^N^ + 548A^^ + 211A: A^^ + 35A^^), 

— -—— -—4i(576 + 1506A; + 1397^^ + 677k^ + 90A:^ + 1374Ar + 2570A; N 

1506A:^A^ + 299k^N + 1217A^^ + 1467A; N^ + 403A:^A^^ + 482A^^ + 289k N^ + 71A^^), 

— -— - -—4i(2160 + 5064A: + 3665A:2 + 1021A:^ + 90A;^ + 4224A^ + 6692A: N 

2736k‘^N + 269k^N + 2819A^^ + 2689k N^ + 366k‘^N^ + 782N^ + 289k N^ + 77N^, 

-^^-774^(1728 + 4716A: + 3730A;2 + 1079A:=^ + 90A;^ + 3060A^ + 5932A: N 

2877k‘^N + 343A:^Ar + 1570A^2 + 1917A; A^^ + 383k‘^N^ + 175A^^ + 77k N^ - 29NY: 

-^^-774i(288 + 1254A; + 1420A:2 + 611A:3 + 90A;^ + 618Ar + 2038A; N 

1669PN + 343A:3A^ + 430A^^ + 1023A: N^ + 413A;2 A^^ + 109 A^^ + 155A; N^ + 7A^^), 
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C69 


C70 

C71 

C72 

C73 

C74 

C75 

C76 

C77 

C78 

C 79 

Cso 

Csi 

C82 

C83 

C84 

C85 


-^-^777-;-77774(-720 - 1560A: - 653^^ - 38k^ - 1320A^ - 1730A:iV - 89k‘^N 

9{2 + N){2 + k + Ny ^ 

llQk^N - 893N^ - 7A0k + AOk'^N^ - 357- 200k - 64iV^), 

-^-7777^—^-^4(-1728 - 3804/c - 2507/c2 - 599k^ - 38k^ - 3828N - 5672k N 

9{2 + N){2 + k + N)^ ^ 

1562k‘^N + 3Alk^N + 116fc^A^ - 3413A^2 - 3251fc ^ 228k^N^ - 1716N^ 

1103k - lOk'^N^ - 501iV^ - 192A; - 64iV^), 

{k-N) 

6{2 +k + N)' 

{k - N){60 + 77k + 22k‘^ + 121iV + 115A :N + 20k'^N + 79N^ + 42A:+ 16N^) 

6(2 + iV)(2 +A: +A^)3 ’ 

3(60 + 77k + 22 P + 121A^ + 115A; iV + 20PiV + 79N‘^ + 42A; N‘^ + 

2(2 +A^)(2 +A; + iV)2 ’ 

2i(180 + 311A; + 171A;2 + 30A:3 + 283N + 335k N + 95k‘^N + 142A^2 ^ gg^ ^2 ^ 23N^) 

3(2 + iV)(2 +A: +A^)3 ' 

4(180 + 279/c + 155k‘^ + 30k‘^ + 315iV + 319A: N + 87k‘^N + 174A^2 ^ gg^ ^2 ^ 

3(2 +A^)(2 +A: +’ 
(360 + 574A: + 279k‘^ + 42P + 614A^ + 676k N + 169k‘^N + 341A^2 ^ ggg^ ^2 ^ gg^3) 

6(2 + iV)(2 +A: +A^)3 

2(48 + 155A: + lUk"^ + 24A:3 + 109iV + 199A: N + 70PiV + 71A^2 ^ gg^ jys + i4jv3) 

3(2 +A^)(2 +A; + iV)4 ’ 

4(28 + 53k + 18P + 37 N + 3AkN + lOA^^) 

(2 + iV)(2 +A: + iV)3 ’ 

6(8 + 17A; + 6k‘^ + lliV + llA: N + 3N‘^) 

(2 +A^)(2 +A; +A^)3 ’ 

2(96 + 116A; + A5k^ + 6k^ + 124A^ + lOOA; N + 19A;2A^ + 47iV2 + 18A; + 5N^) 

3(2 + iV)(2 +A: +’ 

2i(360 + 526k + 255k'^ + A2k^ + 662A^ + 652A: N + 157PA^ + 389A^2 ^ ^gg^ ^2 ^ 

3(2 +A^)(2 +A: +A^)4 

—-—--—4i(240 + 522k + 328k^ + 64A:^ + 462A^ + 666A; N + 213k^N 

O ( Z ~1~ 7V ] iJi rC i V ) 

2k^N + 302A^=^ + 241A: + 15k‘^N‘^ + 82A^=^ + 23A; + 8N^), 

8i{6 + 21A: + 8k‘^ + 21iV + 20A; iV + 8N^) 

3(2 +A: +A^)3 ’ 

67(32 + 55k + 18A;2 + 41iV + 35A; iV + 

(2 +A^)(2 +A: +A^)4 ’ 

-^- 7777 ^—^-7777*(-1080 - 1938A: - 945A:2 - 16A;^ + 52k* - 1626N - 1536A: N 

9{2 + N){2 + k + Ny ^ 

531k^N + 692k^N + 116A:^iV - 327N'^ + 1032A:iV2 + 1512k^N‘^ + 410A;^A^^ + 613iV3 
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C86 


C87 

C88 

C89 

Cgo 

C 91 

C 92 

C 93 

C 94 

C 95 

C 96 

C 97 

C 98 

C 99 

ClOO 


1250A: + 516^:^ + 382Ar^ + 298A; A^^ + 64Ar5) ^ 

(360 + 538k + 237/c 2 + 30^;^ + 650Ar + 678k N + 155PA^ + 381A^2 ^ 212k + 71N^) 

3(2 +Ar)(2 +A; +Ar)3 


-180 


155A; + 39A;2 + 30A:=^ - 439A^ - 357k N - 25k‘^N 


~ 3{2 + N){2 + k + Ny^~ 

330A^2 - 166k - 73N^), 

37(20 + 21A: + 6P + 25N + 13k N + 7N^) 

{2 + N){2 + k + N)^ ’ 

4i(180 + 271A; + 138A:2 + 24P + 323Ar + 325k N + 82k^N + 185A^2 ^ 94^ ^ 34JY3) 

3(2 +Ar)(2 +A: +A^)4 ^ 

2i{k — A^)(16 + 21A: + 6k‘^ + 19A^ + 13A: N + 5N‘^) 

3(2 +A^)(2 +A; +A^)4 ’ 

-^77A7 —u - ^ + 491A;2a^ 

O ( Z i V ) i2i rC i V ) 

16A:^A^ + 611A^2 + 546k + 56k^N^ + 173A^3 + 56k + 16A^^), 

—-——--^7(-192 - 108A; + 25P + 14A:=^ - 84A^ + 172A: N + 135A;2A^ 

O ( Z “h 7V ] i2i rC i V ) 

16PA^ + 139A^2 ^ 234A; A^2 ^ 55^2^2 ^ 97^3 ^ 55^ jys ^ 15 

2i(180 + 287k + 159A;2 + 30A:3 + 307Ar + 323k N + 89k‘^N + 166A^2 ^ gg^ pj2 ^ 29N^) 

3(2 +Ar)(2 +A: +A^)4 ^ 

12i(32 + 55k + 18P + 41Ar + 35A: A^ + llA^^) 

(2 +Ar)(2 +A: +A^)4 ’ 

4{k - N){32 + 55k + 18P + 41A^ + 35A: A^ + llA^^) 

3r2+ A^V2 +’ 


—---^- -2i(k - AT)(96 + 249A: + 159A:2 + 30k^ + 167A^ + 269A; A^ + 83k^N 

3{2 + N){2 + k + Nf ^ 

84N‘^ + 66kN‘^ + 13 A^^), 

2i(-180 - 183A; + 23P + 30k^ - 411N - 371/c N - 33k‘^N - 300A^2 _ ^gg/. j^2 _ gg^S) 

3(2 +A^)(2 +A; +Ar)4 


-^- 77 -^-772^(1080 + 2022A: + 1338A;2 + 357k^ + 30A:^ + 2622N + 3770A; N 

1703k‘^N + 233k^N + 2344A^2 + 2317A; + 541A:^A^2 + 915A^^ + 469A: + 131A^^), 

-^^-7727(360 + 510A: + 22lP + 30k^ + 678N + 664A; N + 147PN 

411N^ + 212k + 79N^), 

— -—^^- -2i(k - AT)(96 + 252k + 161A:2 + 30k^ + 180A^ + 284A; A^ + 87k^N 

3{2 + N){2 + k + Nf ^ 

99N‘^ + 74k N‘^ + 17N^), 
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ClOl 

Cl02 

Cl03 

Cl04 

Cl05 

Cl06 

Cl07 

Cl08 


Cl09 


Clio 


Cm 

Cll2 


Cll3 


—-——— -—4i(360 + 738A: + 638A;^ + 237A;^ + 30A:^ + 810A^ + 1182A: N 

O ( Z “h 7V j{2i~\~n;~\~ i V ) 

647A;2Ar + 113A;3A^ + 664A^2 ^ ggg^ ^2 ^ iggpjys + 247iV3 + 121A: + 35A^^), 

2i(180 + 271A; + ISIA;^ + + 323iV + 315A: N + 85PiV + 182iV2 + 86A: iV^ + 

^{2 + N){2 + k + NY 


— -—^-—2i(-360 - 422A: - 47^;^ + 30A:^ - 766A^ - 720/c N - 95k^N 

3{2 + N){2 + k + NY 

529N^ - 292k N^ - 

— -—--^8(144 + 323k + 209k‘^ + 42p + 325iV + 467A: N + WOk'^N 

O ( Z “h 7V ) iJi rC i V ) 

Qk^N + 260A^^ + 211A: N'^ + 23k‘^N^ + 91A^^ + 31A; N^ + 12A^^), 

~N(3 -^777^7 —I -7775^*^^’^® + + 1240iV + 1912A;iV + 733k‘^N 

O ( Z ~\~ i V j{2i rZ ~\~ i V ) 

44A:^iV + 919iV2 + 808A; iV^ + 114A:^iV2 + 233N^ + 93k N^ + 32A^^), 

2{k - N){32 + 55k + 18P + 41iV + 35A; 

3(2 +A^)(2 +A; + iV)5 ’ 

20{k - N){32 + 55k + ISk"^ + AIN + 35k N + lliV^) 

:\(9. -L k -\- ’ 


-^- 77 -^-^2(-1080 - 1698/c - lllOP - 337k^ - 38k^ 

9{2 + N){2 + k + NY 

1866N - 1086k N + 519k^N + 557k^N + 116k^N - 612N^ + 1491A;iV2 + 1587fc2A^^ 


392k^N^ + 487A^^ + 1421A: N^ + 516k‘^N^ + 361N^ + 316k N^ + 6ANY, 

“ q79 An (9 -7775^*^^^^*^ + + 4863A:2 + 1718A;3 + 232k* + 869AN + 13428A: N 

7587PN + 1742+ 116A:^A^ + 8709iV2 + 9954A: N^ + 365APN^ + AlOk^N^ + 4069iV3 


3008A: N^ + 516k^N^ + 868iV^ + 298k N* + 64iV^), 

-^^-772(2160 + 4080A: + 2157A:2 + 257k^ - 38k* + 6288iV + 10470A: N 

9{2 + N){2 + k + NY 

5298k‘^N + 1097A;^A^ + 116A:^A^ + 6921iV2 + 8997k N^ + 3261A:^iV2 + 392k^N^ + 3484iV3 


2987A: N^ + 516k^N^ + 793iV^ + 316A; N* + 64iV^), 
1 


: + A^)(2 + ^ + iVH5U37t + 37iV+miV) <^^^” + 67317 + 4067P + 7827= 

IIA^ + 14995fc N + 7236k^N + inn6A;37V + 9234A^2 + 11599A^ N^ + 3955k^N‘^ 


276k^N^ + 3939A^^ + 3443A;iV3 + 630PN^ + 608A^^ + 264A: A^^), 

(60 + 77k + 22k^ + 121N + 115k N + 20k^N + 79N‘^ + A2k N‘^ + lOA^^) 

2(2 +Ar)(2 +A: +A^)2 
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Cl 14 

Cll5 


Cll6 

Cll7 

Cll8 

Cll9 


Cl20 

Cl21 

Cl22 

Cl23 

Cl24 

Cl25 

Cl26 

Cl27 

Cl28 

Cl29 


{k - N) (60 + 77k + 22P + 121A^ + 115A: + 20k^N + 79N^ + A2k 

6{2 + N){2 + k + Nf ’ 

- 12(2 + iVp(2 + . + iVn5 + 4. + 4iV + 3.iV) <'^° + ™ ^ 

20k‘^N + 79N‘^ + A2k + 16A^=^)(900 + 2179A: + 1534A;2 + 328k^ + 2231+ 4793A; 
2793k^N + 446A;3TV + 22n5A^2 , 4 qqi l .«o«p^2 , ifisp+ 984Ar3 + 1423 


N 


378k^N^ + 160N^ + 156k N^), 

- 4p + jV)2(2 + ;v + jV)4 3(l + 'VXaO + 23k + 6P + 23N +UkN + 6N^){60 + 77k 

22k‘^ + 121A^ + 115A; N + 20A:^A^ + 79N^ + 42A; + 16A^^), 

36{k-N) 

~ {59 +37k+ 37 N + 15k N)' 

A{k - A^)(60 + 77k + 22P + 121A^ + 115A: N + 29k‘^N + 79N‘^ + A2k N‘^ + 16A^3) 

(2 + AT) (2 + A: + A^)2(5 + 4A: + 4Ar + 3A; N) ’ 

—-—^--(-936 - 1546A: - 475^:^ + 184A:^ + 76k^ - 854A^ + 401/c N 

2{2 + N){2 + k + 

1960k‘^N + 96Ak^N + IQAk'^N + 656N^ + 2752k + 2125k^N^ + 384:k^N^ + 930A^^ 

1505A: + 470A:^ A^^ + 316Ar^ + 216A; A^^ + 32N ^), 

6(16 + 21A: + 6k^ + 19Ar + 13A; A^ + 5N^) 

(2 +Ar)(2 +A: +A^)2 ’ 

4(120 + 161A: + 46P + 265A^ + 268k N + 59k‘^N + 187+ 105A: + 40A^3) 

3(2 +Ar)(2 +A; +Ar)3 ’ 

4(40 + 59k + 18P + 49Ar + 37A: A^ + 13A^2) 

(2 +A^)(2 +A; +Ar)3 ’ 

2(32 + 55k + 18P + 41Ar + 35A; A^ + llA^^^ 

(2 +Ar)(2 +A: +Ar)3 ’ 

6(16 + 21k + 6A;2 + 19A^ + 13A: A^ + 5N^) 

(2 +A^)(2 +A: +A^)3 ’ 

4i(32 + 55k + 18k‘^ + 41Ar + 35A; A^ + llA^^^ 

(2 +A^)(2 +A: +A^)4 ’ 

12(64 + 113A: + SIA:^ + 6k^ + 95N + lOlA: N + 19k‘^N + 40A^2 ^ ^3^ ^2 ^ 

(2 +A^)(2 +A; +A^)4 ’ 

8(3 + 2A; +Ar)(10 + 5A: + 8Ar) 

3(2 +A; +Ar)3 ’ 

(-32 - 248A: - 143^^ - 18A:3 - 24Ar - 152A: N - 25k‘^N + 39N‘^ + 10k N‘^ + 17N^) 

2(2 +A^)(2 +A: +A^)3 ^ 

i(100 + 67k + 10A;2 + 183A^ + 69A: A^ - 4A;2A^ + 97+ Uk + 16A^3) 

2(2 +A^)(2 +A: +A^)3 ’ 
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Cl30 

Cl31 

Cl32 

Cl33 

Cl34 

Cl35 

Cl36 

Cl37 

Cl38 

Cl39 

Cl40 

Cl41 

Cl42 

Cl43 


i(340 + 361it + 94P + 621N + 453A; iV + 56k^N + 355N^ + UOk + 64iV3) 

(2 + iV)(2 +A: +A^)3 ’ 

—u -+ 2734A; + 1411A:2 + 226k^ + 3494iV + 4928A; N 

2ii2i i V ) i2i rC i V ) 

1911PN + 212k^N + 2841A^2 ^ 2822k + 590PN^ + 957N^ + 490A: + 112N^), 

2i{32 + 55k + ISk"^ + UN + 35k N + 

(2 +A^)(2 +A: +A^)3 ’ 

2(32 + 55k + 18P + 41iV + 35A: 

(2 +A^)(2 +A; + iV)4 ’ 

(200 + 246A; + 55k‘^ - 6k^ + 414iV + 388k N + 61k‘^N + 277N‘^ + U8k + 57N^) 

(2 +A^)(2 +A: +’ 
5(20 + 21A: + 6k^ + 25N + 13k N + 7N^) 

(2 + iV)(2 +A: +A^)3 ’ 

(20 + 21A: + 6P + 25N + l3kN + 7N^) 

(2 +A^)(2 +A: +A^)3 ’ 

(40 -2k- 77P - 39k^ + 134iV + lOOA: N - 15PiV + 121iV2 + Q8k + 29N^) 

(2 +A^)(2 +A; + iV)4 ’ 

4(32 + 55k + 18P + 41iV + 35A: + llA^^) 

(2 +A^)(2 +A; +Ar)4 ’ 

i(-64 - 280A; - - 18A:3 - 72N - 18U N - 29k^N + 15N^ + 2k + 13A^3) 

{2 + N){2 + k + N)^ ’ 

3i{72k + 45P + 6P - 8A^ + 40A: A^ + 7k^N - 21N^ - 6k - 7N^) 

{2 + N){2 + k + N)^ ’ 

3i(-64 - 84A; - llP + 6k^ - 76N - 36k N + 15k‘^N - 17N^ + 10k + N^) 

(2 +A^)(2 +A: +A^)4 ’ 

Ai{k - N){32 + 55k + 18P + 41Ar + 35A; A^ + 

(2 +A^)(2 +A: +A^)5 ’ 

-^-7T77-^-77(5136 + 8208A: + 57A7k‘^ + 19A8k^ + 252k* + 15024A^ 

12(2 +A^)2(2 +A; +Ar)4^ 

23246A; N + 14788A:^A^ + 3880k^N + 288k*N + 17891A^^ + 23794A: N'^ + 11263k^N^ 


+ 1588k^N^ + 10554A^^ + 10330A: + 265U‘^N^ + 3039A^^ + 1598A; N* + 340A^®), 

C144 = -j—54L^-^-j;^(-3312- 3264*:+imP + 1436l-=> + 252l-‘‘- 3456]V 

+ 4246A:A^ + 9236k‘^N + 3368k^N + 288k* N + 2107A^2 + 12170A;A^2 + 8927k‘^N^ 


+ 1460A:^A^2 + 3858A^^ + 7130A:A^^ + 2302k^N^ + 1599N* + 12A6kN* + 212N^), 

ci46 =-^-77^-^--(1296 + 9936A: + 11003A:2 + 4096A;3 + 468A:^ + 7152Ar 

^ 12(2 +A^)2(2 +A; +Ar)4^ 

+ 26414A; N + 20980A:^Ar + 5470A;^A^ + 396A:^A^ + 10811A^^ + 24910A: N'^ + 13225A;2A^2 
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Cl47 

Cl48 

Cl49 

Cl50 

Cl51 

Cl52 

Cl53 

Cl54 

Cl55 

Cl56 

Cl57 

Cl58 

Cl59 

Cl60 


1846A:^iV2 + 7050iV^ + 9988k + 2744A:^A^^ + 2109iV^ + 1436A: + 238iV^), 

~ 12{2 + Nn2 + k + 

39214A; N + 24500A:^iV + 5726k^N + 396k* N + 22267+ 33134A: N'^ + U777k‘^N^ 

1910k^N^ + 11754A^^ + 12260k + 2968k^N^ + 3021A^^ + 1660A;iV^ + 302A^®), 

7(32 + 55k + 18P + 41iV + 35A: 

{2 + N){2 + k + N)^ ’ 

2i(64 + 87k + 26^ + 89N + 67kN + + 35N^ + 8kN‘^ + AN^) 

(2 +A^)(2 +A; +A^)4 ’ 

2(32 + 55k + 18P + 41iV + 35A: + llA^^) 

(2 +A^)(2 +A; +Ar)4 ’ 

2(80 + 92k + llP - 6k^ + 172A^ + 158A; N + 2lPA^ + 119A^2 ^ 54^ ^2 ^ 25N^) 

{2 + N){2 + k + NY ’ 

2(240 + 260A: + 25k‘^ - 18P + 532A^ + 466fc N + 59k‘^N + 373A^2 ^ i<^2k + 79A^3) 

3(2 +Ar)(2 +A: +Ar)4 
2(20 + 21A: + 6k‘^ + 25N + 13A: A^ + 7N^) 

(2 +A^)(2 +A: +A^)3 ’ 

2(60 + 71A: + 18P + 67 N + A3kN + 17 N"^) 

3(2 + A^)(2 + A; +Ar)3 ’ 

(32 + 55k + I8k‘^ + 41A^ + 35A: A^ + llA^^) 

(2 +Ar)(2 +A: +A^)4 ’ 

2i{k - N){32 + 55k + 18P + 41Ar + 35A; A^ + 

(2 +A^)(2 +A: +A^)5 ’ 

— -—---—7(5136 + 10560A: + 7979k^ + 2476A:^ + 252k* + 14976A^ 

26582kN + 16744A:^A^ + 4048A;^A^ + 288k* N + 17315A^2 + 24730A;A^2 + 11395A:^A^^ 
1540A:^A^2 + 9822N^ + 9970A:A^^ + 25l0k'^N^ + 2715A^^ + 1454A;A^^ + 292N^), 

— --r-^-^-77^(7440 + 16032A: + 12059A:2 + 3904A;3 + 468A:^ + 21792A^ 

3(2 + A^)2(2 + A: + Ar)5 ^ 

37286A; N + 21364A:2Ar + 4990A;3A^ + 396k*N + 25379A^2 + 32806A: + 12913A;2Ar2 

1654A:^A^2 + 14706A^^ + 12892k + 2624:k^N^ + 4221A^^ + 1892A; A^^ + 478A^®), 

— --r-^-^-77^(4368 + 12864A: + 11603A:2 + 4048A;3 + 468A:^ + 12672A^ 

3(2 + A^)2(2 + A: + Ar)5 ^ 

29846kN + 21064A:2A^ + 5350A;^Ar + 396A;^A^ + 14075A^2 + 25558kN^ + 12829A:2A^2 
1798A:^A^2 + 7518A^^ + 9532kN^ + 2600k^N^ + 1929A^^ + 1292A;A^^ + 190 A^^), 

— --r-^-^-77^(8208 + 17664A: + 12683A:2 + 3436A;3 + 252k* + 23232A^ 

3(2 + A^)2(2 + A: + Ar)5 ^ 

40310A; N + 22840k‘^N + 4720A;^A^ + 288k* N + 25763A^^ + 34234A: N'^ + 13843A;2A^2 
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Cl61 

Cl62 

Cl63 

Cl64 

Cl65 

Cl66 

Cl67 

Cl68 

Cl69 

Cl70 


+ 13998A^^ + 12754A:iV3 + 2798k^N^ + 3723A^^ + 1742A;iV^ + 388A^®), 

— -—---^*(528 - 1584A: - MOSA;^ + 316A:^ + 2b2k* + 6384iV + 5870A; N 

0 ( ^ ~h -/V J i2i~\~rC~\~ i V ) 

3292k‘^N + 1816A;^A^ + 288A:^A^ + 13619A^^ + 14098A: + 5383k‘^N^ + 9Uk^N^ 

11490iV^ + 8986A: + 1694A:^A^^ + 4263iV^ + 1790A: N* + 580iV^), 

— -—---—7(3600 + 5904A; + 4595A:^ + 1756A;^ + 232k^ + 11184iV 

0 ( ^ ~h -/V J {2i~\~r\:~\~ i V ) 

18638A;iV13060A:^A^ + 3688k^N + 288A;^A^ + 14051A^^ + 20338A:iV2 + lOOOOfc^iV^ 
1540A:^iV2 + 8634iV3 + 9178A: + 2510k‘^N^ + 2559iV^ + 1454A: + 292N^), 

— --r^-^-7r*(3600 + 8256A: + 6827A;2 + 2284A:=^ + 252/c^ + 11136A^ 

12(2 +A^)2(2 +A; + iV)5 ^ 

21974A;iV + 15016A:^A^ + 3856k^N + 288k'^N + 13475iV2 + 21274A;iV2 + 10531A:^A^^ 
1492A:^iV2 + 7902iV3 + 8818A:A^^ + 2366k^N^ + 2235A^^ + 1310A;iV^ + 244iV^), 

— -—---^7(7056 + 16176A: + 12727A:2 + 4136A;^ + 468A:^ + 20112A^ 

0 ( ^ ~h -/V J i2i~\~rC~\~ i V ) 

36958A; N + 22526k‘^N + 5330k^N + 396k^N + 22Q39N‘^ + 31694A: + lOSllfc^iV^ 

1766A:^iV2 + 12600A^^ + 12044A:iV3 + 2716A;2A^^ + 3459A^^ + 1696A;iV^ + 374A^®), 

gp—+ 16176* + 12727*^ + 4136*= + 468*“ + 201121V 

36958A;iV + 22526k‘^N + 5330k^N + 396A;^A^ + 22639N^ + 3169AkN^ + 13511k‘^N^ 
1766k^N^ + 12600A^^ + 12044A:A^^ + 2716A;2iV3 + 3459iV^ + 1696kN^ + 374iV^), 

— -—---^^(1712 + 4352A; + 3417A:2 + 996A:=^ + 84A;^ + 5184A^ + 10450A; N 

2ii2i 7V J i2i~\~rC~\~ i V ) 

6440A:2iV + 1424A;3A^ + 96A;^A^ + 5985A^2 + 9214A;iV2 + 4049A;2A^2 + 508A;^A^2 + 3322A^=^ 
3526A: + U2k‘^N^ + 889iV^ + 490A; + 92iV^), 

— -—---^*(432 + 336A; + 361A:2 + 324A:^ + 84A;^ + 2288N + 3274A: N 

2ii2i 7V J i2i~\~rC~\~ i V ) 

2448A:^iV + 896k^N + 96k^N + 3993A^^ + SllOfciV^ + 2481A;2iV2 + 412A:^iV2 + 3066iV3 

2814A: + Q7Ak‘^N^ + 1073A^^ + 514A: + 140iV^), 

(1020 + 1411A; + 410A;2 + 2015A^ + 2075A: N + 376k‘^N + 1325iV2 + 756k + 272N^) 

3(2 + iV)(2 +A; + iV)3 

-- ^ -^(408 + 926A: + 953k‘^ + 448P + 76k^ + 1570+ 3385A: N 

(2 + iV j (2 + K + iV j 

2844A:2iV + 972k^N + 104A;^A^ + 2132A^2 ^ SQSsk + 2133k^N^ + 376k^N^ + 1278A^^ 

1529A: + AbAk'^N^ + 340iV^ + 208k + 32N^), 

8(60 + 77k + 22P + 121A^ + 115A; N + 20PiV + 79N‘^ + A2k N‘^ + lOA^^) 

(2 + iV)(2 +A; + iV)4 ’ 
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Ci71 

Cl72 


Cl73 

Cl74 

Cl 75 

Cl 76 


Cl77 


Cl78 

Cl 79 

Cl80 

Cl81 

Cl82 

Cl83 

Cl84 


2(32 + 55A: + 18P + 41iV + 35A: 

{2 + N){2 + k + N)^ ’ 

—- ^ -^(600 + 2294A; + 2429A:2 + 1012A;3 + 148A:^ + 1834iV + 5105A; N 

mOpN + 1192A;3A^ + 104A:^A^ + 2072iV2 + 4228A: + 2353PN^ + 384:k^N^ + 1134iV3 

1565A: + A70k‘^N^ + 304Ar^ + 216A; + 32iV^), 

2(540 + 821A: + 262k‘^ + 961iV + 1099A; N + 212PiV + 583iV2 + 378k + 112N^) 

3(2 + iV)(2 +A: +A^)4 ’ 

2(540 + 437A: + 70P + 1345iV + 907A: N + llGk'^N + 967N‘^ + 378k + 208iV3) 

3(2 +A^)(2 +A: +’ 

6(32 + 55/c + 18 /c 2 + 41A^ + 35A; iV + 

{2 + N){2 + k + NY ’ 

“179-aTw ^—h - a 7++ 40904A; + 33511A;2 + 11156A;3 + 1276A;^ + 47656iV 

~1“ iV J y2i rC 1\ J 

96974A;iV + Q3792k‘^N + 15916A:^iV + 1216A;^A^ + 53703A^2 + 88812k + 44215A:2iV2 

722Ak^N^ + 208k^N^ + 30538A^^ + 39002A:iV3 + 13020A:2iV3 + 960A:^iV3 + 9103iV^ 

8100A: + 1324A:2A^^ + 1304Ar5 + 624A; A^^ + 64Ar6), 

-^--r^-^-77(16976 + 40728A: + 37461A:2 + 14812A;3 + 2100A:^ + 56504A^ 

12(2 +A^) 2(2 +A; +Ar)5^ 

116490A: A^ + 88914A;2A^ + 27508A;^A^ + 2784A:^A^ + 75413A^2 + 125316A; A^^ + 729mk‘^N‘^ 

lAA88k^N‘^ + Q2Ak*N‘^ + 50734A^^ + 62046A: + 22980k^N^ + 2016A:^A^^ + 17869A^^ 

13Q92kN^ + 22AAk'^N^ + 3064Ar^ + 1008A; A^® + 192Ar®), 

4(2 + 2k + k‘^ + 2N + N^){32 + 55A; + 18A;2 + 41A^ + 35A: A^ + llA^^) 

{2 + N){2 + k + Ny ’ 

4(128 + 275/c + 137A:2 + 18A;3 + 189A^ + 239/c N + 49A;2A^ + 72N^ + 38k + 7N^) 

{2 + N){2 + k + N)* ’ 

(352 + 536A; + 2077:2 + 18k^ + 472A^ + 4247 N + 57k‘^N + 169A^2 ^ 54 ^ j^2 ^ 

2(2 +A ^)(2 + 7 +A^)3 ’ 

-^^-777(1560 + 21747 + 7377^ + 38k^ + 3574Ar + 40367 N + 113772 A^ 

6(2 +Ar)(2 + 7 +Ar)4 ^ 

10073A^ + 2823A^2 ^ 21587 + 31072 A ^2 ^ ^ 2907 + 80A^^), 

7(660 + 7977 + 21472 + 961Ar + 7577 N + 80k‘^N + 439Ar2 + 1687 N'^ + 64A^3) 

3(2 +Ar)(2 + 7 +Ar)3 ’ 

—^^- 77^(360 + 5787 + 25372 + 307^ + 970Ar + 13127 N + 49772 A^ 

2(2 +Ar)(2 + 7 +Ar)4 ^ 

607^A^ + 919A^2 ^ 332^ + I 8672 A ^2 ^ 355 jys ^ 374 ^ jys ^ 43 ^ 4 ^^ 

4(32 + 557 + 1872 + 41Ar + 357 A^ + 11 A^ 2 ) 

(2 +Ar)(2 + 7 +Ar)4 ’ 
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Cl85 

Cl86 

Cl87 

Cl88 

Cl89 


Cl90 


Cl91 

Cl92 

Cl93 

Cl94 

Cl95 

Cl96 

Cl97 

Cl98 

Cl99 


i{8 + k + N){32 + 55A: + 18P + AIN + 35k N + IIN^) 

{2 + N){2 + k + N)^ ’ 

37(64 + 136A; + 61A:^ + 6k^ + 88N + 104A; N + 15A:^iV + 27N"^ + 10/c iV^ + N^) 

(2 +A^)(2 +A: +A^)4 ’ 

3i{-20k + 5P + 6A;3 + 20A^ + 28A: iV + 23k‘^N + 31iV2 + 2Qk + 9N^) 

{2 + N){2 + k + N)^ ’ 

2(60 + 77k + 22P + 121A^ + 115A: N + 29k‘^N + TOiV^ + 42A; iV^ + 16iV3) 

{2 + N){2 + k + NY ’ 

- ^7^—I -+ 78936A: + 76469A:2 + 29116A;^ + 3828k^ + 73080A^ 

±2ii2i 7V J i2i~\~rC~\~ i V ) 

189290A:iV + 144514A:^A^ + 41092A:^A^ + 3QA8k'^N + 86741iV2 + 175108A:iV2 + 99A93k'^N‘^ 
l8289k^N‘^ + 624A:^iV2 + 52254A^^ + 77710A: + 28820k^N^ + 230Ak^N^ + 16941iV^ 

16364A;iV^ + 2820k^N^ + 282AN^ + 1296k + 192iV®), 

-^--r^-^-77(19536 + 46104A: + 41045A:2 + 15580A;3 + 2100A:^ + 64440A^ 

12{2 + NY{2 + k + 

13159AkN + 976l8k'^N + 29044A;3iV + 2784A:^iV + 85013A^2 + 141508A;iV2 + 79621A:2A^2 
15448A;3iV2 + 62Ak*N‘^ + 56430A^^ + 70366A: + 25796k^N^ + 2208k^N^ + 19533iV^ 

15740A;iV^ + 2628k‘^N^ + 3256iV^ + 1200A; + 192iV®), 

37(16 + 21A: + 6P + 19A^ + 13A: + 5A^2) 

{2 + N){2 + k + NY ’ 

(240 + 260A: + 25k‘^ - 18k^ + 532N + 466fc N + 59k^N + 373N^ + 192k + 79NY 

6{2 + N){2 + k + NY ’ 

-^^-^(-240 - 548A; - 403^^ - 90A:^ - 244A^ - 430/c N - 185k^N 

6{2 + N){2 + k + NY 

31N‘^-A8kN^ + llA^^), 

(60 + 77k + 22k‘^ + 121N + 115A: N + 20k‘^N + 79N‘^ + A2k N"^ + lOA^^) 

4(2 +Ar)(2 +A: +A^)2 ’ 

(32 + 81A: + A3k‘^ + 6k^ + 47A^ + 69A; N + 15A:^A^ + 16A^^ + lOA: N"^ + N^ 

{2 + N){2 + k + NY ’ 

(64 + 139A: + 76P + 12k^ + lOlA^ + 135A: N + 34A;2A^ + 45A^2 ^ 28k N^ + 6NY 

(2 +A^)(2 +A; +A^)4 ’ 

(96 + 145A; + 59P + 6P + 143A^ + 133k N + 23k^N + 64A^2 ^ 26k N^ + 9NY 

(2 +A^)(2 +A; +A^)4 ’ 

(64 + 113k + 51A:^ + 6k^ + 95N + 101/c A^ + 19A:^A^ + 40A^^ + 18A; N"^ + 5N^) 

(2 +A^)(2 +A; +Ar)4 ’ 

(96 + 171A: + 84P + 12A;3 + 149A^ + 167A: N + 38k‘^N + 69N^ + 36k N"^ + lOA^^) 

(2 +A^)(2 +A: +A^)4 ’ 
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C200 


C201 

C202 

C203 

C204 

C205 

C206 

C207 

C208 

C209 

C210 

C211 

C212 


2(48 + 97k + 47P + 6P + 71N + SbkN + l7k‘^N + + 14A: 

{2 + N){2 + k + NY ’ 

2(48 + 123A: + 72P + 12P + 77N + 119it + ^2k‘^N + 33A^2 ^ 2Ak + AN^) 

(2 +A^)(2 +A; +A^)4 ’ 

2(-16 - Q5k - 39P - Qk^ - 23N - 53k N - 13PiV - 4A^2 _ qj. p^2 ^ 

(2 + iV)(2 +A: +A^)4 ’ 

-^-rTTTTT^-;-^(-2240 - 3524A: - 1367A;2 + 84A:^ + 84A;^ - 5948A^ - 7264A; N 

8{2 + Ny{2 + k + 

166Ak‘^N + 392k^N + 96A:^A^ - 6297A^^ - 55027: - A87k‘^N^ + 220k^N^ - 3318A^^ 

18207 + 2k‘^N^ - 873A^^ - 2267 A^^ - 92Ar^), 

-^--r^-^-77(-960 - 447 + 18357^ + 13087^ + 2527^ - 724A^ + 41447 N 

24(2 +A^)2 (2 + 7 +Ar)4^ 

65367^ A^ + 266Ak^N + 288k^N + 1365A^2 + 71747 N'^ + 57957^ A^^ + 11407^ A^^ 

1878A^^ + 39967 AT^ + 149472A^^ + 781A^^ + 7147 A^^ + 108A^®), 

(727 + 4572 + 67^ - 8A^ + 407 AT + 7k‘^N - 21N‘^ - 6k - 7N^) 

(2 +A^)(2 + 7 +A^)4 ’ 

(96 + 1687 + 6972 + 67^ + 136A^ + 1367 N + 1972A^ + 51A^2 ^ ^2 ^ gjyS) 

(2 +A^)(2 + 7 +A^)4 ’ 

2(-48 - 1207 - 5772 - 673 - 64Ar - 88k N - 13k^N - 15N‘^ - 6k + N^) 

(2 +A^)(2 + 7 +A^)4 ’ 

— --r-^-^-T7*(-320 - 1327 + 3057^ + 3247^ + 847^ - 444A^ + 9767 N 

A{2 + Ny{2 + k + Nf ^ 

1708k‘^N + 8007^A^ + 96k^N - A9N^ + 17867 A^^ + l629k‘^N‘^ + 36Ak^N‘^ + 134A^=^ 

9407 + A26k‘^N^ + 51A^^ + 1507 N* + 4Ar5), 

- - ^ + ^’^647 + 21697^ + 10087^ + 1567^ + 1500A^ + 44127 N 

(2 + iV j (2 + 7 + iV j 

419672A^ + 13947^ A^ + 1327^ A^ + 1891A^2 + 42267 + 2771k‘^N^ + 4907^ A^^ + 1202A^3 

18067 + 698k‘^N^ + 377 + 2847 + A6N^), 

— ----^i(1280 + 28927 + 20897^ + 6607=^ + 847^ + 4212A^ + 82807 N 

5088k‘^N + 12567^ A^ + 967^ A^ + 5343A^^ + 83467 A^^ + 372172A^^ + 5087^ A^^ + 3218A^^ 
35247 + 85072A^^ + 919Ar^ + 526k + lOOA^®), 

— -—---—i(1280 + 28927 + 22737^ + 7407=^ + 847^ + 4212A^ + 80407 N 

512472A^ + 126473A^ + 96k^N + 5399A^2 + 80987 A^^ + 366172A^2 + 49273A^2 + 3350A^^ 
34927 + 83472A^=^ + 1003A^^ + 5427 + llOA^^), 

12(2 + A^)2(2 + 7 + ^ 11A^^)(60 + 377 + 147^ 
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C213 


+ 161+ 95A; iV + 16A:^iV + 107A^^ + A2k + 20N ^), 

= 7^ -- u -+ 808'^^^ + 3320A;^ + A68k^ + 8716A^ + 19784A: N 

0 ( ^ ~h -/V J i2i~\~rC~\~ i V ) 

+ 15598A;2iV + 4586A:^iV + 396k^N + 10577iV2 + 18582A; + lOlSSk^N^ + 1598k^N^ 

+ 6420A^^ + 7750A; + 220Ak^N^ + 1925A^^ + 1192A; iV^ + 226A^®), 

C214 = 7777^-TTTTTT^-;-—i(3364A; + 5695^;^ + 2920A:^ + 468A;^ - 484iV + 7456A; N 

6(2 + NY[2 + k + Ny 

+ 10538A;2iV + 3970A:^iV + 396k^N - 767N^ + Q77Ak + 6827k‘^N^ + 1390k^N^ - 360A^^ 


+ 2894A: + U92k‘^N^ - A7N^ + A6Ak + 2N^), 

C215 = —-7777^-^-77^(960 + 2260A: + 2083A;2 + 1132A:=^ + 232k* + 5228N + 10720A: N 

6(2 + A')"*(2 + k + NY 

+ 7964A:^iV + 2704A;^A^ + 288k* N + 8269iV2 + 13230A; + 6911k^N^ + UOAk^N^ 


C 216 


+ 5562A^^ + 6164A; + 1726^;^+ 1681A^^ + 962k N* + 188A^^), 

= N7(3 - —I -^**^8840 + 9188A: + 7331A;2 + 2348A:^ + 232k* + 1212AN + 24632A: N 

+ 16012A;2A^ + 3920A:^A^ + 288k*N + 13173N^ + 2A29Ak + 11239A;2A^^ + 1508A:^A^2 


+ 9282N^ + 10348A: + 2534A:2 A^^ + 2733N* + 1594A: N* + 316A^^), 

C 217 = jp: - —7 - Kns+ 832A; - 337k'^ - 388k^ - 8Ak* + 1580Ar + 520A; N 

^y2i ~\~ 7V j y2i ~\~ ri ~\~ iV j 

- 1324A:^A^ - 768k^N - 96k*N + 1481A^2 - 226k - 1233k‘^N^ - 332k^N^ + 658A^^ 


C 218 

C 219 

C 220 

C 221 

C 222 

C 223 

C 224 


340A: A^3 - 338k‘^N^ + 141A^^ - 78k N* + 12NY, 

2{k - N){32 + 33k + 18P + 41Ar + 35A; A^ + llA^^) 

3(2 +A^)(2 +A; +Ar)5 ’ 

6(2 + jV) 2(2 + t + iV)4 32 + 55fc + ISk^' + ilN+ 35k N + llN^)(eO + Ilk + 22P 

121A^ + 115A: N + 29k'^N + 79N^ + A2k + 16A^^), 
i(32 + 33k + 18P + 41Ar + 35A: A^ + llA^^) 

2(2 +A^)(2 +A; +Ar)4 ’ 

i(32 + 33k + 18P + 41Ar + 35A: A^ + llA^^) 

3(2 +A^)(2 +A; +Ar)4 ’ 

2{k - N){32 + 33k + 18P + 41Ar + 35A; A^ + llA^^) 

3(2 +A^)(2 +A; +Ar)5 ’ 

i(32 + 33k + 18P + 41Ar + 35A: A^ + llA^^) 

2(2 +A^)(2 +A; +Ar)4 ’ 

~ 48(2 + iV)^(Wfc + iV)4 ^~^^^Q - 2860A: + 2633^ + 2448A;=* + 468A;^ - 10292iV 

5440A: N + 5740A:2Ar + 3462A:^A^ + 396A:^Ar - 10443A^2 - 2878k + AAl7k'^N^ 
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C225 


C226 

C227 

C228 

C229 

C230 

C231 


C232 

C233 

C234 

C235 

C236 

C237 

C238 

C239 

C240 


- m02N^ - 150k + llOAk'^N^ - 10A5N^ + 132A;iV^ - 78iV^), 

3 

2’ 

3(60 + 77k + 22P + 121A^ + 115A: N + 20PA^ + 79N^ + 42k + lON^) 

2{2 + N){2 + k + Ny ’ 

2i(144 + 295k + 171k^ + 30P + 257N + 335k N + 95k‘^N + 142A^2 ^ qq^ jsj2 ^ 25N^) 

3(2 + iV)(2 +A: +A^)3 

2i(96 + 271A: + 171A;2 + 30A:3 + 209A^ + 323k N + 95PiV + 130A^2 ^ qq^ ^2 ^ 25N^) 

3(2 + iV)(2 +A: +A^)3 ’ 

4(96 + 223k + I47k‘^ + 30k^ + 161A^ + 251/c N + 83PiV + 32N‘^ + 00k + 13A^3) 

3{2 + N){2 + k + NY ’ 

3(20 + 21A: + Ok"^ + 25N + 13k N + 7NY 
(2 + iV)(2 +A: +A^)3 ’ 

-^^-^*(-432 - 812A: - 427A:^ - 40A;^ + 12A:^ - 988N - 1184k N 

3{2 + N){2 + k + NY 

133k‘^N + 176fc^A^ + 30k^N - 957N^ - 700k N^ + 90k^N^ + 82k^N^ - 537N^ 

278k N^ + 12k‘^N^ - 174N^ - 58k N* - 24NY, 

37(32 + 55k + 18A;2 + 41iV + 35A; iV + 

(2 +A^)(2 +A: +A^)3 ’ 

7(96 + 116A: + 45/c^ + Ok^ + 124A^ + lOO/c N + 19k‘^N + 47iV^ + 18k N^ + 5A^^) 

3{2 + N){2 + k + NY ’ 

2i(480 + 1048A: + 441A;2 + 30A:=^ + 728N + 824k N + 95PiV + 271A^2 ^ gg^ jys + 25NY 

3{2 + N){2 + k + NY ’ 

— ---^-7727(864 + 1432A; + 537k‘^ + 30k^ + 1304A^ + 1208A: N + 143k‘^N 

3{2 + N){2 + k + NY 

559N^ + 180k N^ + 73NY, 

— -——--^2i(768 + 1336A; + 513A:2 + 30P + 1160A^ + 1112A: N + 131A;2A^ 

487iV2 + 162A;iV2 + 61A^^), 

— -—--^2i(576 + 1144A; + 465^:^ + 30A;^ + 872N + 920k N + 107A:^A^ 

343A^2 + 114A:A^2 + 37A^^), 

-^- 7777 ^—^-7777*(-360 - 366A: - - lOA;^ - 822N - 572k N - 53k‘^N 

3{2 + N){2 + k + NY 

lOk^N - 613A^2 - 228k N'^ + lOk'^N'^ - 177N^ - 10k N^ - 16iV^), 

47(180 + 279k + 155A;2 + OOA:^ + 315iV + 319A: N + 87PiV + 174iV2 + 80k N^ + OliV^) 

3(2 + iV)(2 +A: + 

i{-540 - 495k - 130P - 747A^ - 315A: N + 16^^^ - 257N"^ - lON^ 

3(2 + iV)(2 +A: +A^)3 ’ 
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C241 


C242 

C243 

C244 

C245 

C246 

C247 

C248 


2z(144 + 27lk + 159^ + 30P + 233iV + 299k N + 89k‘^N + 118N^ + 78k + 19N^) 

3{2 + N){2 + k + N)* 

2i{k - N){32 + 55k + 18P + 41iV + 35A;iV + 

3(2 + iV)(2 +A: +A^)5 ’ 


1 

3{2 + N){2 + k + N)^ 


8(180 + 321A; + 175k^ + 30k^ + 453A^ + 647A; N + 264k^N 


30k^N + 420+ 421 A; + 93k^N^ + lOTiV^ + 87k + 24iV^), 


- ^r775—u -+ 1034iV + 1200A; N + Ulk^N 

O ( Z i V ) i2i rC i V ) 

44A:=^iV + 1023A^2 + 850A: + 170k‘^N^ + 427 + 190A; + 64A^^), 


- ^r775—u - ^ + 633k^N 

O ( Z i V ) i2i rC ~\~ i V ) 

76k^N + 639iV2 + 786k + 202pN^ + 235N^ + 158A;iV3 + 32N^), 

12(32 + 55k + 18P + 41A^ + 35A: + lliV^) 

(2 +A^)(2 +A; + iV)4 ’ 

6(32 + 55k + 18P + 41iV + 35A; iV + llA^^) 

(2 + iV)(2 +A: + iV)4 ’ 

{k - N) (60 + 77k + 22P + 121+ 115A: A^ + 20A;2A^ + 79N‘^ + 42A; + lOA^^) 

6(2 +Ar)(2 +A; +Ar)3 ’ 


C249 

C250 

C251 

C252 

C253 

C254 

C255 

C256 


{2 + k + Ny' 

4(192 + 319k + 171k^ + 30k^ + 305A^ + 347/c N + 95k‘^N + 154A^2 ^ qq^ pj2 ^ 25N^) 

3(2 +A^)(2 +A: +A^)4 

4(127A; + 123P + 30k^ + 17A^ + 155A; N + 7lPA^ + lOA^^ ^ ^2k + N^) 

3(2 +A^)(2 +A; +Ar)4 ’ 

1 

= ^—u - ~ ^ + 227A;2A^ 

0 ( ^ ~h -/V ] iJi rC ~\~ i V ) 

- 101A^2 + 114A:Ar2-llAr3), 

= ^^-^(672 + 1024A; + 549A:2 + 102A:^ + 1040Ar + 1136A: N + 323k‘^N 

6(2 + A^)(2 + A; + A^)3^ 

+ 523A^2 + 306A;Ar2 + 85A^^), 

= -^777^7 —u -7m2A(90A: + 76k‘^ + 16A;3 + 90Ar + 352k N + 221A:2A^ + 38k^N 

+ 166A^2 + 319^ + 101A:^A^^ + 92N^ + 79k + 16A^^), 

= ^ -7777^7 —I -777i2*(26A; + Uk"^ + 154Ar + 320A: N + 173A:^A^ + 30k^N + 262N^ 

+ 335A: + 93k‘^N‘^ + 140A^^ + 87k + 24Ar^), 

= -7777^-77T777—^-77T727(-118A: - 124A:2 - 32k^ + 298N + 248A; N + 73k‘^N + 14A;3A^ 

3(2 +A^)(2 +A: +A^)4 ^ 
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C257 


C258 

C261 

C262 

C263 

C264 

C265 

C266 

C267 

C268 

C269 

C270 

C271 

C272 

C273 

C274 

C275 


470+ 367A: + 77A:2 + 240A^^ + 103A: + 40 , 

— -—--^2i(58A; + 28k^ + 122N + 336k N + ISlk'^N + 30k^N + 230N^ 

O ( Z “h 7V ] i2i rC i V ) 

335A; + 93k'^N‘^ + 132A^^ + 87k + 2AN^), 

4i{k-N) ^ 4i{k - N){23 + 12k + 12N) ^ 4i 

~3(2 + k + N)3’ “ 3(2 +A; +Ar)3 ’ “ ~(2 + k + N)^’ 

(k — A^)(16 + 21A: + 6k^ + 19A^ + 13A: N + 5N^) 

3(2 + N)(2 + k + N)^ ’ 

(k - N)(13k + 6k^ + 3N + 9kN + N^) 

3(2 +A^)(2 +A: +A^)4 ’ 

2(180 + 271/c + 138A:2 + 24P + 323A^ + 325k N + 82k‘^N + 185A^2 ^ 94 ^ ^2 ^ 34 ^ 3 ^ 

3(2 +Ar)(2 +A: +A^)4 ’ 

2{k -N){8 + I7k + 6k^ + llA^ + llA: A^ + 3 A^ 2 ) 

3{2 + N){2 + k + N)^ ’ 

2{k - A^)(16 + 21A: + 6k^ + 19A^ + 13A; A^ + 5N^) 

3(2 +Ar)(2 +A: +A^)4 ’ 

{k - N){-32 -3k + 6e - 29N + kN - 7N^) 

3{2 + N){2 + k + N)^ ’ 

{k - AT) (48 + 37k + 6 P + 51A^ + 21A: A^ + 13Ar2) 

3(2 +Ar)(2 +A: +A^)4 ’ 

2{k - N){32 + 29k + 6^ + 35 Ar + 17A; A^ + 9N^) 

3{2 + N){2 + k + N)^ ’ 

2{k - N){-8 + 9k + 6e-5N+ 7kN - N^) 

3{2 + N){2 + k + N)* ’ 

-^- 77 -^-77^(576 + 1024A: + 573k‘^ + 102A:=^ + 992A^ + 1184A: N + 335k‘^N 

3{2 + N){2 + k + Ny ^ 

54:7N^ + 339k + 97N^), 

i{U8k + 429A;2 + 102A;3 + 128A^ + 608A: N + 263k‘^N + IISA^^ ^ 335 ^ ^2 ^ 25N^) 

3{2 + N){2 + k + N)^ ’ 

2i{k - N){32 + 55k + 18P + 41Ar + 35A; A^ + llA^^^ 

3(2 +Ar)(2 +A: +A^)5 ’ 

— -— - -^(96 + 908A: + 930A:2 + 309A:^ + 30A;^ + 196Ar + 1124A; N + 681A;2a^ 

O ( Z ~1~ 7V ] iJi rC i V ) 

89k^N + 10A^2 + 289k + 67k‘^N‘^ - 79N^ - 19k - 23N^), 

~+75 - K777 +—7-77u + 1293A:2 + 351A:^ + 30A;^ + 1648A^ + 2432A: N 

984A;^ A^ + 101A^ + 1075A^^ + 925A; + 133A:^ A^^ + 284A^^ + 95A: + 25A^^), 

-- ,,,, ^ , -^(256 + 324A: + 135k^ + 18P + 412Ar + 396A :N + 123A:2A^ + 12A:^A^ 

(2 + A^)(2 + k + 
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C276 


C277 

C278 

C279 

C280 

C281 

C282 

C283 

C284 

C285 

C286 

C287 

C288 

C289 

C290 

C291 


221N‘^ + imk + 26k‘^N^ + 39N^ + lOA: N^), 

3i(16 + 21k + 6 P + 19A^ + uk N + 5N^) 

{2 + N){2 + k + N)^ ’ 

z(16 + 4:7k + ise + 25N + 31k N + 7N^) 

{2 + N){2 + k + Ny ’ 

67(8 + 17k + Gk'^ + lliV + Ilk N + 3iV^) 

{2 + N){2 + k + Ny ’ 

2i(40 + 59k + 18A;2 + 49iV + 37A; iV + 13A^2) 

(2 +A ^)(2 +A: +A^)3 ’ 

2i(107A: + 102 A :2 ^ 24k^ + 37N + 151A; N + GAk^N + 35 A ^2 ^ 43 ^ pf2 ^ 

3{2 + N){2 + k + N)* ’ 

2i(96 + 203A; + 126A;2 + 24k^ + 181A^ + 247A; N + 7Gk'^N + 107+ 72k + 20N^) 

3{2 + N){2 + k + N)* ’ 

2i(48 + 155A; + lUk"^ + 24k^ + 109A^ + 199A; N + 70PA^ + 71A^2 ^ gg^ + 14jV3) 

3{2 + N){2 + k + N)^ ’ 

6(32 + 55k + 18P + 41iV + 35A: 

(2 +A ^)(2 +A; + iV)4 ’ 

2i(288 + G22k + 285k‘^ + 30k^ + 38GN + 470A: N + 71k‘^N + 109A^2 ^ 42 ^ ^2 ^ jyS) 

3(2 +A^)(2 +A; +A^)4 ’ 

— -—--—2i(768 + 1760A; + 1259^^ + 347A;^ + 30A:^ + 1504iV + 2336A; N 

948A:2A^ + 93k^N + 1013A^2 + 915A: + 127PN‘^ + 28GN^ + 105k + 29N^), 

— -—--—2i(576 + 1512A; + llGlk^ + 335k^ + 30k^ + 1080iV + 1944A; 

o (z “h 7V ) i2i rC i V J 

8GGk‘^N + 93k^N + 639Ar2 ^ ggg^ ^2 ^ iq7}.2j^2 ^ ^32jy3 ^ 53 ^ ^3 ^ 

-K777+—7-+ 1318A:2 + 373k^ + 30k^ + 1212N + 2188k N 

1031A:2AT + 121 A:^Ar + 670A^^ + 743A; + MSA:^A^^ + 109A^^ + 43A: - 3N^), 

— -—^-^2i(288 + 646A: + 535k‘^ + 203A;^ + 30A:^ + 650A^ + 1078A: N + 574A:2A^ 

3(2 + A^)(2 + A; + A^)5 ^ 

105A:^A^ + 547A^2 + 601A: N'^ + 153k^N‘^ + 20GN^ + 115A: + 29N^), 

- 7777+—7 - 7775 ^ + 451A;^A^ 

O ( ^ ~h -/V ) i2i rC i V ) 

109A;^A^ + 2N^ + 229k + 119A;2A^^ - 9N^ + 33A; - 3N*), 

2i{k - N)[20 + 31k + lOk^ + 35N + 41A; A^ + 8k‘^N + 21N‘^ + Uk N‘^ + 4Ar3) 

3(2 +A^)(2 +A: +A^)5 ’ 

-^^-7727(-96 - 44A; + 59k'^ + 2Gk^ - 292N - 148k N + 83k'^N + 28k^N 

3{2 + N){2 + k + Nf ^ 

343A^2 - 172A:A^2 + 18k‘^N‘^ - 177- G2k - 32N^), 
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C292 


C293 


C294 


C295 


C296 


C297 


C299 

C300 

C301 


C302 


C303 


C304 


C305 


r2i(864 + 1750A; + lOSgA:^ + 214A:^ + 1562iV + 2166A;iV + 


?>{2 + N){2 + k + Nf 
32k^N + 921N^ + 710k + 68k^N^ + IQSiV^ + 36k + 8N^), 

-^^-^2i(-192 - 622k - A23k‘^ - 82k^ - 338N - 582k N - 65k^N 

52k^N - U7N^ - 38k + lOOk'^N^ - 7N^ + 36k + AN^), 

—-— - - —4i(576 + 1295A; + 968P + 293k^ + 30A;^ + 1153A^ + 1811A: N 

O ( Z “h 7V ] i2i rC i V ) 

828k^N + lllk^N + 821A^2 ^ 735 ^ ^2 ^ + 253iV3 + 108A: + 29N^), 

1 


4i(192 + 779k + 7Alk‘^ + 259k^ + 30k* + 325N + 1023A: N 

34A^3^14A: N^-15N*), 


3{2 + N){2 + k + N)^ 

633k^N + 103k^N + 108A^2 + 342A: + 108PN^ 

1 


. ,-^2i(864 + 1998A; + 1448r+ 393r+ 30r + 1890iV + 2990A;A^ 

3{2 + N){2 + k + Nf ^ 

1307A:2iV + 149A:^iV + U66N^ + U09k + 267PN^ + 491+ 213A: + 61N *), 


4{k - N) 


C298 — 


8{k-N) 


3{2 +k + Nf^ 3(2 + A; + iV)3’ 

2(540 + 821A: + 262k'^ + 961N + 1099A: N + 212k'^N + 583A^2 ^ 373 ^ ^2 ^ ii2N^) 

3(2 +A^)(2 +A: +A^)4 ^ 

2(540 + 565k + 13Ak^ + 1217N + 971k N + U8k^N + 839A^2 ^ 373 ^ pj2 ^ i76jv3) 

3(2 +A^)(2 +A: +A^)4 ^ 


-^- 77 -^-774(360 + 642A; + 389k^ + 78k^ + 906A^ + 1264A: N + 537PN 

3{2 + N){2 + k + Nf ^ 

60k^N + 831iV2 + 818A; + 186A:^iV2 + 331+ 174A; + 48A^^), 

-^^^-772(-304 - 596k - 2A7k‘^ - 18k^ - 5A8N - 668k N - 51k'^N 

3{2 + N){2 + k + NY ^ 

36k^N - 365N‘^ - 280k N'^ + lOk'^N'^ - 139A^^ - 70A; - 2AN*), 

~N(5 -^777^7 —I -+ 3304A:^ + 1113A;^ + 126A:^ + 2600Ar + 6040A; A^ 

A229k‘^N + 1143A;^A^ + 108A:^A^ + 1024A^2 + 2639A: + 1645A:^A^2 + 318A:^A^2 - 493A^^ 


89k + 180A;2 A^=^ - 411A^^ - 102A; N* - 72NY , 

“^75-7777+—7-7775^*^“^^^ + + 1877A:2 + 863k^ + 126A:^ - 1012Ar + llOOA; A^ 

O ( Z i V ) i2i rC i V ) 

2162A:2A^ + 883k^N + 108A;^A^ - 1969A^2 - 613i7 + 675k‘^N^ + 2A6k^N^ - 1596A^^ 


785k + 36k‘^N^ - 563N* - 17Ak N* - 72NY, 

-^^^-772(-448 - llOOA: - 789k^ - 213k^ - 18k* - lOAAN - 1660k N 

3{2 + N){2 + k + NY ^ 

A92k‘^N + 95k^N + 36k*N - 1007- 1005i7 - 33k‘^N^ + 70A;^A^^ - 562A^3 
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C306 


C307 

C308 

C309 

C310 

C311 

C312 

C313 

C314 

C315 

C316 

C317 

C318 

C319 

C320 

C321 

C322 

C323 


377k - 12k^N^ - 179- 70A: - 24iV^), 

4(18 + 18A: + 5A;2 + 18iV + 8A: + 5A^2)('32 + 55^ + 18A;2 + 41A^ + 35A: A^ + llA^^) 

3(2 +Ar)(2 +A; +Ar)6 ’ 

(k-N) 

12{2 +k + N)' 

{k - A^)(60 + 77k + 22k‘^ + 121N + 115k N + 20k^N + 79N^ + A2k + IQN^) 

12(2 +Ar)(2 +A; +Ar)3 ’ 

3(60 + 77k + 22P + 121A^ + 115A; A^ + 29k‘^N + 79N‘^ + 42A; N‘^ + 16A^3) 

4(2 +A^)(2 +A; +Ar)2 ’ 

7(180 + 311k + 171A;2 + OOA:^ + 233N + 335A; N + 95k‘^N + 142A^2 ^ gg^ ^2 ^ 23N^) 

3(2 +Ar)(2 +A: +A^)3 ’ 

2(180 + 279/c + 155 /c2 + 39k^ + 315Ar + 319A: N + 37k‘^N + 174A^2 ^ gg^ ^2 ^ 33^3^ 

3(2 +A^)(2 +A: +A^)4 ’ 

(360 + 574fc + 279^2 ^ 42P + gi4jv + 676A: A^ + imk'^N + 341A^2 ^ ^gg^ ^2 ^ g3^3) 

12(2 +Ar)(2 +A: +Ar)3 

—-— - -^2i(240 + 522k + 328A;^ + 64A:^ + 462A^ + 666A; N + 213A;2a^ 

o (z H" 7V j{2i~\~n;~\~ i V ) 

2A;3A^ + 302A^2 + 241A: N'^ + 15A:^A^^ + 32N^ + 23k + 8Ar^), 

-^^-^2i(-192 - 330A; - 180A;2 - 32k^ - 2A5N - 2A2k N - 27k‘^N 

3{2 + N){2 + k + Ny ^ 

Uk^N - 58N^ + 35k + Alk'^N^ + 24A^3 ^ 33^ ^3 ^ gjy4^^ 

47(6 + 21A: + 8A;2 + 21Ar + 20A; A^ + 8N^) 

3(2 +A: +A^)3 ’ 

6(8 + 17A; + 6k‘^ + llA^ + llA: A^ + 3N‘^) 

(2 +A^)(2 +A; +A^)3 ’ 

6(16 + 21A: + 6A;2 + 19A^ + 13A: A^ + 5N^) 

(2 +A^)(2 +A: +A^)3 ’ 

(107/c + 102^2 + 24A:3 + 37N + 151A: N + 64A;2A^ + 35Ar2 ^ 43^ p^2 ^ g^3) 

3(2 +A^)(2 +A; +Ar)4 ’ 

(96 + 203A: + 126A;2 + 24A:3 + 181A^ + 247fc N + 76k‘^N + 107A^2 ^ 72A: + 20A^3) 

3(2 +A^)(2 +A; +Ar)4 ’ 

2(32 + 55k + 18P + 41Ar + 35A; A^ + 11A^2) 

(2 +Ar)(2 +A: +Ar)3 ’ 

2(8 + 43A; + 18A;2 + 17A^ + 29A: A^ + 5N^) 

(2 +A^)(2 +A: +A^)3 ’ 

(16 + 47A; + 18A;2 + 25N + 31k N + 7N^) 

(2 +A^)(2 +A: +A^)3 ’ 

(96 + 116A; + 45P + 6k^ + 124A^ + lOOA: N + 19PA^ + 47A^2 ^ 33^ ^2 ^ 

3(2 +A^)(2 +A: +A^)4 ’ 
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C324 

C325 

C326 

C327 

C328 


3(16 + 21k + 6A;2 + 19A^ + 13 A: iV + 5N^) 

(2 +A^)(2 +A: +A^)3 ’ 

3(13/c + 6A;2 + 3iV + 9A; iV + N^) 

(2 + A ^)(2 + A : + A ^)3 ’ 

z(360 + 526k + 255k‘^ + 42P + 662A^ + 652k N + l57k‘^N + 389A^2 ^ jy 2 ^ 73 ^ 3 ^ 

3(2 +A^)(2 +A; + iV)4 ’ 

3i(32 + 55k + ISA;^ + 41Ar + 35A; iV + 

{2 + N){2 + k + NY ’ 

-^^-^*(-360 - 710A: - 5<d5k‘^ - A6k^ + 12A:^ - 478A^ - 544A: N 

6{2 + N){2 + k + NY ^ 

97k‘^N + 200fc^A^ + 36k^N + 3N^ + 38Ak + A8Ak‘^N‘^ + 130k^N^ + 279N^ + A50k 


+ 

C 329 = 

C 330 = 

C 331 = 

C 332 = 

C 333 = 

C 334 = 

C 335 = 

C 336 = 

C 337 = 

C 338 = 

C 339 = 
+ 

C 340 = 

C 341 = 


172A;2A^=^ + 150A^^ + 106A;iV^ + 24iV^), 

(360 + 546A; + 237P + 30k^ + 6A2N + 682k N + ISSPiV + 377N^ + 212k + 71NY 

6(2 + iV)(2 +A; + iV)3 ’ 

(360 + 530A; + 237k‘^ + 30k^ + 658N + 674A: N + 155PA^ + 385A^2 ^ 212k + 71NY 

6(2 + iV)(2 +A; + iV)3 ’ 

(-180 - 1477: + 39P + 30k^ - AA7N - 353k N - 25PN - 33AN^ - 166k - 73NY 

6(2 + A ^)(2 +7 + A ^)3 ’ 

(-180 - 1637 + 3972 + 3073 - 431A^ - 3617 N - 25k‘^N - 326N^ - 1667 - 73NY 

6(2 +A^)(2 + 7 +A^)3 ’ 

37(20 + 217 + 672 + 25N + 13k N + 7NY 
2(2 +A^)(2 + 7 + iV)3 ’ 

27(180 + 2717 + 1387^ + 247^ + 323iV + 3257 N + 82k^N + 185A^2 ^ 94^ ^ 34JY3) 

3(2 + iV)(2 + 7 +’ 
7(7 — iV)(16 + 217 + 67^ + 19iV + 137 N + 5iV^) 

3(2 +A^)(2 + 7 + iV)4 ’ 

3(60 + 777 + 2272 + 121A^ + 1157 N + 207^1+ + 79N‘^ + 427 + lOA^^) 

2(2 +A^)(2 + 7 + iV)3 ’ 

7(7 — iV)(16 + 217 + 67^ + 19iV + 137 N + 5iV^) 

2(2 +A^)(2 + 7 + iV)4 ’ 

2(7 - A^)(32 + 557 + 187^ + 41A^ + 357 + lliV^) 

3(2 +A^)(2 + 7 +A^)3 ’ 

-^-77-^-77^(384 + 9767 + 6617^ + 1347=^ + 848A^ + 13687 N + 49172Ar 

6(2 + iV)(2 + 7 + iV)4 ^ 

167^iV + 611iV2 + 5467 + 56k‘^N^ + 173iV3 + 567 + 16iV^), 

2i(144 + 2717 + 15972 + 3073 + 233iV + 2997 N + 89k‘^N + 118iV2 + 787 + 19iV3) 

3(2 + iV)(2 + 7 +A^)4 ’ 

—-^-77*(-192 - 1087 + 2572 + 147=^ - 84A^ + 1727 N + 13572+ 1673A^ 

6(2 +A^)(2 + 7 +Ar)4 ^ 
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C342 


C343 

C345 

C346 

C347 

C348 

C349 

C350 

C351 

C352 

C353 

C354 

C355 

C356 

C357 

C358 


139+ 2Uk + 56k‘^N^ + 97 + 56k + 16iV^), 

7(180 + 287/c + 159k‘^ + 30k^ + 307N + 323k N + 89PiV + lOOA^^ ^ gg^ ^2 ^ 29N^) 

3(2 + iV)(2 +A: +A^)4 ’ 

6 ^ _ 67(32 + 55A; + 18P + 41A^ + 35A:A^ + lliV2) 

(2 +A; + iV)2’ “ (2 + iV)(2 +A; + iV)4 ’ 

7(180 + 263k + U7k‘^ + 30k^ + 331A^ + 311A; N + 83PiV + lOOA^^ ^ gg^ ^2 ^ 35^3^ 

3(2 + iV)(2 +A: +A^)4 ’ 

7(360 + 430/c + 5lP - 30k^ + 758N + 724/c N + 97k^N + 521A^2 ^ 292k + lOOiV^) 

3(2 +A^)(2 +A; + iV)4 

7(180 + 279k + 155A:2 + 30k^ + 315A^ + 319A; N + 87PiV + 174A^2 ^ gg^ ^2 ^ 33^3^ 

3(2 + iV)(2 +A: +A^)4 ’ 

7(360 + 414/c + 43P - OOA:^ + 774A^ + 716/c N + 93k^N + 537A^2 ^ 292k + llOiV^) 

3(2 +A^)(2 +A; + iV)4 

2i(60 + 77A; + 22k‘^ + 121iV + 115A: N + 20A;2A^ + 79iV2 + 42A: + lOiV^) 

(2 + iV)(2 +A; + iV)4 ’ 

47(60 + 77A; + 22k'^ + 121iV + 115A: N + 20A;2A^ + 79N‘^ + 42A: + igiyS) 

(2 + iV)(2 +A; + iV)4 ’ 

27(180 + 223k + 62P + 371iV + 341A: N + 58PA^ + 245A^2 ^ 1267: + sqatS) 

3(2 +Ar)(2 + 7; +Ar)4 ’ 

47(180 + 235k + 68P + 359Ar + 3477 N + Ol^^A^ + 233A^2 ^ i267 + 47A^3) 

3{2 + N){2 + k + NY ’ 


—-^-772i(180 + 3537 + 2027^ 

3(2 +Ar)(2 + 7 +Ar)5 ^ 

173 -u 421 + 6737 N 


ono 7-2 A 7 




817A^3 + 18A^^), 

—^^^ -772i(900 + 15737 + 8877^ + 1627^ + 2297N + 31797 N 

130072A^ + 1447^AT + 2144A^2 ^ 20857 + A59k‘^N‘^ + 863A^^ + 4417 + 126A^^), 

-^^-7^2^(180 + 2737 + 1227^ + 167^ + 501A^ + 6337 N + 233k‘^N 

26k^N + 487Ar2 + 4377 N"^ + mk'^N"^ + 196Ar3 + 917 N^ + 28NY, 

-^^^-772^(900 + 16537 + 9677^ + 1827^ + 2217A^ + 32197 N 

13607^AT + 1547^AT + 2024A^2 ^ 20657 N"^ + A69k‘^N‘^ + 803A^^ + 4317 N^ + 116A^^), 

—-^--2i(-180 - 1457 + 1367^ + 1417=^ + 307^ - 629Ar - 6697 N 

3{2 + N){2 + k + Nf ^ 

92k‘^N + 35k^N - 799N‘^ - 6147 N"^ - 98k^N^ - 317N^ - 1527 N^ - 49Ar^), 

-^^^-772^(900 + 17817 + 12257^ + 3397=^ + 307^ + 2089A^ + 31837 N 

3{2 + N){2 + k + Nf ^ 
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C359 

C360 

C361 

C362 

C363 

C364 

C365 

C366 

C367 

C368 

C369 

C370 

C371 

C372 


ISOlFiV + 215A:^A^ + 1802A^^ + 1888A; + 460k^N^ + 682N^ + 370k + 95A^^) 

1 „ . / _ - - ■ ’ 2 I 1 rii I on;^4 


-2i(-180 - 305A: - 24r + lOir + 30r - 469A^ - 749/c N 


3{2 + N){2 + k + N)^‘ 

212k'^N + 157:^ - 469A^^ - 574A: - 118k‘^N^ - 197N^ - 132k - 20N^), 

-K77A7—7-7m + lOeSA:^ + 299A:^ + 30A;^ + 2249A^ + 3103A: N 

O ( Z i V ) i2i rC i V ) 

1381A:^iV + 195A:^iV + 2042A^2 + 1928A; + UOk'^N^ + 802N^ + 390k + 115A^^), 

7(-180 - 199A: + ISA;^ + 30A:3 - 395A^ - 379k N - 37k‘^N - 28AN‘^ - lOOk - OIN^) 


1 


3{2 + N){2 + k + Ny 
-7(360 + 494A; + 213A:2 + 30^;^ + 694iV + 656A: N + U3k‘^N 


3{2 + N){2 + k + N)^ 

427+ 212k + 83N^), 

7(-180 - 167A: + 31k‘^ + 30k^ - 427N - 363k N - 29k‘^N - 316A^2 _ ^2 _ gg^ys^ 


1 


3{2 + N){2 + k + NY 
396N‘^ + 212k + 76NY, 

1 


3{2 + N){2 + k + NY 

7(360 + 326k + 229k‘^ + 30k^ + 662iV + 672k N + 151A:2A^ 


. s - N) (96 + 249A; + 159r + 30r + 167A^ + 269/c N + 83k^N 
3{2 + N){2 + k + Nf 

84N‘^ + 66k N‘^ + 13A^=^), 

-^^^-77^(1080 + 2022k + 1338A:2 + 337k^ + 30A;^ + 2622N + 3770A: N 

3{2 + N){2 + k + Nf 

1703k‘^N + 233k^N + 2344A^2 ^ 2317A; iV^ + 341k‘^N‘^ + 915A^^ + 469A: N^ + 131iV^), 

— -—^^- -iik - A^)(64 + 220A; + ISOA:^ + 30k^ + 132A^ + 232k N + 83k‘^N 

3{2 + N){2 + k + Nf 

73N‘^ + 66k N‘^ + 13A^=^), 

— -— - - ^i{k - A^)(128 + 284A: + 169A:2 + 30P + 228N + 316A;iV + OlY^N 

123A^2 + 82A:iV2 + 21iV3), 

— -— - - ^i{k - A^)(160 + 316A: + 177A:2 + 30P + 276N + 348A;iV + 93k^N 

147A^2 + 90A:iV2 + 25iV3), 

i{k - N){32 + 188A: + 145A;2 + OOA:^ + 84iV + 220A: N + 79k‘^N + 51^ 53 ^ ^2 ^ gjyS) 

3(2 +A^)(2 +A; +Ar)5 ’ 

— - —— --^2i(360 + 738k + 638k^ + 237k^ + 30k^ + 810A^ + 1182A: N 

O ( Z “h 7V ) iJi rv i V ) 

647A;2A^ + 113PA^ + 664A^2 + 633A: N"^ + 169k‘^N‘^ + 247N^ + 121k N^ + 35A^^), 

— -—^-777^4(144 + 323k + 209k‘^ + 42p + 325Ar + 467A: N + WOk'^N + 6k^N 

3{2 + N){2 + k + NY 
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C373 


C374 


C375 

C376 


C377 


C378 


C379 


C380 


260 + 2llkN‘^ + 23k^N^ + 91N^ + 31k + 12N ^), 

—u -+ 1240A^ + 1912A: N + 733k^N 

44A:^iV + OlOiV^ + 808A; + lUk'^N^ + 285N^ + 98k + 32N^), 

{k - iV)(60 + 77k + 22k^ + 121N + 115k N + 20k^N + 79N^ + A2k + IQN^) 

3(2 + iV)(2 +A: +A^)5 ’ 

{k - N){32 + 55A; + 18k‘^ + AIN + 35kN + IIN^) 

3{2 + N){2 + k + N)^ ’ 

-^^-^(-360 - 590A; - 414^^ - 139^;^ - 18A;^ - 598N - 37Ak N 

3{2 + N){2 + k + 

mk'^N + 163A;^A^ + 3Qk^N - 1A8N^ + 521k N'^ + 517k'^N‘^ + 125k^N‘^ + 211iV3 

A95kN^ + 172k‘^N^ + 139A^^ + IlOA: + 24iV^), 

~N(5 -KTv^T —I -+ 2740A;2 + 953k^ + 126A;^ + 5246A^ + 8554A; N 

O ( Z i V ) i2i rC i V ) 

5093A:^iV + 1279A;^A^ + 108A:^A^ + STTOiV^ + 7205A: N'^ + 2929k‘^N^ + 390k^N^ + 3021iV^ 

2543A: + 51Qk‘^N^ + 755N^ + 318k + 72N^), 

-^^-77(2880 + 5500A: + 3829A;2 + 1151A:=^ + 126A:^ + 7964A^ + 12406A;iV 

3(2 + iV)(2 +A: + iV)5^ 

6686k‘^N + lA59k^N + 108A:^A^ + 8281iV2 + 9707A: N'^ + 3A87k‘^N^ + 390k^N^ + 4020iV^ 

3065A: + 516k‘^N^ + 899iV^ + 318A; + 72N^), 

-^^--(720 + 1336A; + 675k^ + 59A:=^ - 18A;^ + 2120A^ + 3478A: N 

3{2 + N){2 + k + Nf^ 

1720k‘^N + 3A3k^N + 36k^N + 2363A^^ + 3023k + 1075k^N^ + 126k^N^ + 1210iV^ 

1017A: + 172A;2A^^ + 283iV^ + 110k + 2AN^), 

10(A: - iV)(32 + 55k + 18k‘^ + 41A^ + 35A;iV + lliV^) 

3(2 + iV)(2 +A: +A^)5 ‘ 


The fusion rule is 


[$«’*] . [$«’^] 


2 2 

+ eO'fc; ^ gij ^ ^ij 

2 2 2 2 


The OPEs between the higher spin-| currents and the higher spin-3 current are given by 




[z — w) 


Cl r(n;) 


{z — wY 


C2 G^ + C3ur + C 4 dr + C5 r^ r + (ce r + C7 r^' r') 


[W 
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+ --^ Cg $1 + Cg $Q ^ + Cio iv r* + Cii (9G* + Ci2 (j* U + Ci3 r* + Ci4 ^F* 

(-2 — W )-^ L ^ ^ 

+C15 uur + Ci6 + Ci7 d‘^r + CIS (G^' F* F^' + U F^) + cig dT^ + cso dP 

+C21 {T^ F* + F^) + C22 F* F^' F^' + C23 F* dP F^' + C24 G^ + C25 G^ F^ F' 


+C 26 dP^ P + C27 P^ aF' + C 28 P^ P^ F* + C29 P^ UP + C30 UP P F' + C31 d{P P F^) (w) 


C32$?^’' 


+ C33 1 


+ C34 ^0 ^ 




2 


+ C 36 


+C37 ^^0^ + C38 LP + C39 dL F' + C40 L dP + C41LUP + C42 L P^ P + C43 d^P 

2 

+C44 G* G^ P + C45 dG^ U + C 46 G* dU + C47 dG^ P^ + C48 G^' dP^ + C49 G* dP P 


+C50 G* P^ P^ + C51 aG^' F* F^' + C52 G^' aF* F^' + C53 G^ F* aF^' + C54 G* aF^' F^' + C55 G* P^ P^ 
+C 56 G* T*^' F* F^' + C57 G^' T*^ + cgg G^ P^ G + C59 G* G G + cqo P + cei dP^ dP 

+C62 a^F^' + C63 dP^ P^ F* + C64 P^ P^ dP + C65 P^ F* + C66 P^ P^ dP 


+C 67 p^ P^ UP + C68 aT*^' GF^' + C 69 P^ dU F^' + C 70 p^ udP + C 71 P^ dP F* F^' 

+C 72 d{P’‘ F* F^' F^) + C 73 a^G F* + C 74 dU dP + C 75 G a^F* + C 76 aG G F* + C 77 G G aF* 
+C78 G G G F* + C 79 G F* aF^' F^' + cgo F* a^F^' F^' + cgi a=^F* 

+(1 - 5 *^) |^C 82 [^(G* P^ F^’ F^ - G* P^ F* F^') + G^ P^ F^' F'^] + cgg dP’^ P 

+C84 p^ dP^ F^’ + C85 P^ P^ dP + C 86 P^ P^ U F^' + C87 P^ dP F^' F'^ 


+C88 {p^ aF* F^’ F^ - P^ aF* F* F^') + C89 aF* aF^' F^’ + £“^"‘^C9 o T*'? P^ P^ F" 


I C91 L P F^ F' + C92 L P^ F' + C93 G^ G^ F^ + C94 dG^ P^ + C95 G^' dP^ + C96 G* P^ P^ 

+C 97 G^' a(F'= F') + C98 dG^ P F' + C 99 G^ P^ U + cioo G^' G F^ F' + cioi P 

+C102 F^ + P^P^ F^) + cio3 dP^ aF' + cio 4 P^ P^P + C105 {dP^ P^ F' - P^ dP^ F^) 

+C106 dP^ P^ F* + cio7 P^ dP^ F* + C108 P^ P^ dP + cio9 (dP^ P^ P - P^ dP^ F^') 

+C110 [P^ F* a(F'= F') - dP^ F* F'^ F'] + cm P^ dP F^' F' + C112 G F' + cng P’^ dU F' 
+C114 P^ U aF' + C115 P^ UUP + C116 dU F^' F'^ F' + cm U a(F^’ F^' F^ 

+C 118 a^F^' F^ F' + cn9 F^’ aF^ aF^ I (u;) 

+ , ^ ^ a(poie-2) + C120 + C121 a$?^ + C122 + C123 

[z — w) \_7 ^ ^ 2 2 2 2 

+C124 L + C125 L #Q ^ + Ci 26 L aG* + ci27 dL G* + Ci 28 LG^ U -\r C129 L G^ P^ 

2 2 
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+C130 {L r* r^' + L U F) + Ci 3 i dL F + C 132 L dT^ P + C 133 L dV^ 

+C134 L r + ci35 L r F + ci36 Luur + Ldur + ci38 l u dr 

+C139 dLUV^ + Ci40 L r* 9F r^' + Ci4i L d‘^V^ + C142 dL dr + C143 d^G^ + C144 d'^G^ r P 
+C145 dG^ dP r + Ci46 G* d^r r* + ci47 dG^ + cus G* dT^ + cug d^G^ 

+C 150 dG^ dT^ + ci 5 i G^ d^r^ + ci 52 d^G^ U + C153 dG^ dU + C154 G* d^U + C155 dG^ U U 
+C 156 G^dUU + Ci57 d^T^ P + Ci 58 d^T^ dP + Ci59 dT^ d^P + C16O d^P 
+C161 < 9 f dT^ r* + ci 62 dP^ P^ dP + ci 63 P^ P^ d'^P + Ci 64 [d'^P^ UP + 2 {P^ dU dP) 
+C 165 p^ d^p + C166 p^ u d^P + ci 67 dp^ dU P + cies dP^ U P + cigg d^{P^ P P T^) 
+C170 d^U P + ci7i d‘^UdP + ci72 dU d^P + C173 U d^P + C174 5 (( 9 G U P) + C175 [2 dU dU P 

+U U d^p] + Ci 76 d'^p dP P + C 177 p d^p P + Ci 78 d^P + (1 - P) C 179 L P 

+C 180 {dG^ P^ + G^ P^ dT^^) + C 181 G^ dP’^ + ci82 dG^ P P + Ci83 d& P dP 
+C184 G^ d^P P + ci85 G^ dP dP + C 186 G^ P d^P + ci87 [d^P'" T^' + 2{P^ dT^^ ar^)' 

+C 188 P^ d‘^T^^ P + ci89 P^ d^P + ci 9 o {dP'^ dT^^ + d‘^P^ P^ T*) + C 191 dP'^ dP 

+C 192 ar* P + C193 d^V^ dV^ + C194 r* d^V^ aP j C195 L G^ + Ci 96 L G^ r ^ 

+C 197 L p^ r' + ci 98 dL p^ r + ci 99 L dp^ r + C 200 L p^ dr + C 201 L p^ u r 

+C202 L u p r r + C203 dL p r' + C204 L r') + C205 g ^ g" dr + C206 d { G ^ G") r' 

+C207 d\G^ P^) + C208 dG^ P^ U + C209 G^ d{P^ r') + C210 dP^ P P 

+C211 (G^’ dP'^ r + G^ r dP) + C212 G^ dP dP + C213 dG^ 9 ( 1 '= r') + C214 dP^ r' 

+C215 dP^^ dP + C216 dP’^ dP^ + C217 P’" dP^ + C218 dP^ P^ r' 

+C 219 {P^ dP^^ r' + 2 dP^ P^ 9r') + C 220 P^ P^ dP^ + C 221 dP^ dP^ r' + C 222 P^ dP^ 9r' 
+C223 dp^^ P^ + C 224 dp^ P^ + C225 dp^^ up + C226 P^ dP^^ + C227 p^ p^ dp^ 
+C228 dP^ dU P + C229 dP'^ U dP + C230 P^" dU 9 r' + C231 d\u P P r') + C232 dP 91 "= 9 r' 

+C233( 9 Pr'^ dP^ + dPdP^ r') + C234 9 ^^r'I {w) + ---, 

where the coefficients are 

32ikN{k-N) 

~ ~(2 + k + iV)2(5 + 4k + 4N + 3kN)’ 

C2 = -^^-rTTTTT —^-7 - 7^7 -r^8(45 + 216/c + 220/c2 + 68 ^^ + 216A^ + 613A; iV 

3(2 +A; + iV)2(5 + 4A; + 4A^ + 3A;A^) ^ 

+ 400A:^ + 60A:^ + 220A^^ + 400A: P + ISOA;^ A^^ + 68 A^^ + 60A; P), 
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C3 

C4 

C 5 

C6 

C7 

Cs 

C9 

ClO 

Cll 

C 12 

Cl3 

Ci4 

Cl5 


— -;-—-—-—--16i(45 + 2lQk + 220A;^ + 68A:^ + 21QN + 478A; iV 

3(2 +A: +A^)3(5 + 4A: + 4iV + 3A:A^) ^ 

2‘^2k‘^N + 60A:^A^ + 22m‘^ + 292A: + mk‘^N‘^ + 68A^3 + mk N^), 

48i{k - A^)(30 + 38k + 13P + 38N + Uk N + 12PiV + 13A^2 ^ 12 k N^) 

(2 + A: + iV)3(5 + 4A: + 4iV + 3A; N) ’ 

16(A: - N) (30 + 38k + Uk"^ + 38N + AAk N + 12k^N + 13N^ + 12k N^) 

(2 + A: + A^)3(5 + 4A: + 4iV + 3A; N) ’ 

-^^-^77^7—^T7-7T7-r^8(45 + 126A: + lOeA:^ + 29k^ + 126A^ + 238k N 

3{2 + k + N)^{5 + 4k + 4N + 3kN) ^ 

133k^N + 24k^N + 106N^ + 133k + 33PN^ + 29N^ + 24A; N^), 

— -;--—-—--16i(90 + 162A: + 98k‘^ + 19A;^ + 162iV + 236A: N 

9{2 + k +NY{5 + 4k + 4N+ 3kN) ^ 

mk^N + 12A:^ + 98N^ + 107k + 30k‘^N^ + 19A^^ + 12A: A^^), 

2{k - AT)(40 + 23k + 23N + Ok N) 

3{2 + k + N){0 + 4k + 4N + 3kNy 

- 3(2 + iV)(2 + ^ + iV)3(5 + 4^ + 4iV + 3t.iV) ^<"“ 

77k + 22k‘^ + 121A^ + 115A; A^ + 20A:^A^ + 79N‘^ + 42A; + 16A^^), 

64i(A; - A^)(5 + 4A; + 4A^) 

“3(2 + A; + Ar)2(5 + 4A; + 4A^ + 3A; A^) ’ 

-^- 7777 -;- 77777 - 77 - 777 -r^2(-2160 - 408A: + 3692A:2 + 3383A:=^ 

9(2 +Ar)(2 +A: +Ar)3(5 + 4A: + 4Ar + 3A;Ar) ^ 

866fc^ - 0288N - 400k N + 6179A:2A^ + 3331A:^A^ + 370k*N - 3092N‘^ + 6401A; 

8407k^N^ + 2328k^N^ + 120A:^A^^ + 2685A^^ + 9065A; A^^ + 5308A:^A^^ + 708k^N^ 

2883N* + 3088k N* + 990PN* + 640A^® + 336A: N^, 

8{k - N){-10 + k + N + 12kN) 

~3{2 + k + Ny{0 + 4k + 4N + 3kN)' 

— --- ^^^—-4i(-2160 + 1752A; + eSOOA:^ + 4247A;3 

9(2 +A^)(2 +A; +Ar)4(5 + 4A; + 4A^ + 3A;A^) ^ 

866A;^ - 4128A^ + 5516A; N + 10535A;2A^ + 4123A:^A^ + 370k*N + 296A^2 + 11801A; 
10171k^N^ + 2292k^N^ + 120A;^A^^ + 4953A^^ + 10901A: + 0230k‘^N^ + 600A:^A^^ 

3315A^^ + 3708k N* + 888k‘^N* + 640A^® + 330k N^, 

— -;--—-—--8i(540 + 42A; - 808k^ - 505k^ - 94k* + 2442Ar 

9(2 +A: +A^)4(5 + 4A: + 4Ar + 3A:A^) ^ 

2132A: N + 10A:2A^ - 75k^N + 60A:^A^ + 3272N^ + 2917A: + 380k^N^ - 24k^N^ 

1742A^3 ^ 1305A; A^3 ^ i20k‘^N^ + 320A^^ + 168A: A^^), 

80i(A; — N) 

~{2 + k + Ny{0 + 4k + 4N + 3kN)' 
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Cl6 


Cl7 

Cl8 


Cl9 

C 20 

C 2 I 

C 22 

C 23 


C 24 

C 25 

C26 


C 27 


—-—--^- —7 ---—--2i(-480 - 304A; + AUk^ + + 138A;^ 

3(2 +A^)(2 +A; + iV)3(5 + 4A; + 4A^ + 3A;A^) ^ 

2144A^ - 2312fc N - AAlk'^N + 185A:^A^ + mk'^N - 2828N^ - 2811k - 7A5k‘^N^ 

SOk^N^ - 1A55N^ - 1097k - 180k'^N^ - 257- llAkN^), 

16i{k- A^) (130 + 217A: + 85^ + 217N + 2A8k N + 57k^N + 85N^ + 57k N^) 

3(2 + A: + iV)3(5 + 4A: + 4iV + 3A; N) ’ 

^ 4(-480 - 64/c + 796A;2 + 627P + 138A;^ 

2007k - 385k‘^N^ 


3(2 + A^)(2 + A; + N)^{5 + Ak + AN + 3k N) 

1904A^ - 1568A: N + lA7k^N + 305k^N + 36k^N - 2396A^2 

Ok^N^ - 1203- 809A: A^^ - 108A:^A^^ - 209A^^ - 78k N^), 

10{k - N){-20 + 20k + 21k‘^ + 20N + 00k N + 18k‘^N + 21A^2 ^ 
3(2 + A; + A^)3(5 + 4A; + 4A^ + 3A: N) 

16(A: - A^)(-10 - 2A; + 3k‘^ -2N + 3N^) 


3(2 + A: + Ar)3(5 + 4A: + 4Ar + 3A; N) 
1 


/ , .4A(A:-A^)(560 + 1104A: + 691A;2 + 138A;^ 

3(2 +Ar)(2 +A: +Ar)4(5 + 4A: + 4Ar + 3A;Ar) ^ 

984A^ + 1372A; N + 523k‘^N + 30k^N + 553Ar2 ^ ^2 ^ gg^2^2 ^ gg^s ^ ^g^ ^ 3 ^ ^ 

4(A: - A^)(40 + 23k + 23N + Ok N){32 + 55k + 18A;2 + 41Ar + 35A; A^ + llA^^^ 

3(2 + Ar)(2 + A: + A^)3(5 + 4A: + 4Ar + 3A; N) ’ 

^ 167(A; - N )(320 + 1096A; + 875k'^ + 202k^ 


3(2 + Ar)(2 + A: + Nf{5 + Ak + AN + 3k N) 

850N + 1880A; N + 975k‘^N + 116A;^A^ + 733N‘^ + 1064A; + 342A:2A^2 + 2Ak^N‘^ 

255 + 246A; + A8k‘^N^ + 32 A^^ + 24A: A^^), 

i{k - Ar)(40 + 23k + 23N + 6A: Ar)(16 + 21A; + Ok"^ + lOA^ + 13A; A^ + 5N^) 

3(2 + Ar)(2 + A: + A^)3(5 + 4A: + 4Ar + 3A; N) ’ 

^ -2(A:-A^)(80 + 624A: + 571A:^ + 138A:^ 


3(2 + A^)(2 + A; + N)*{5 + Ak + AN + 3k N) 

20AN + 892k N + 463A:^A^ + 30k^N + 193A^^ + 328k N^ + OOk'^N^ + 39A^^ + 18A; N^) 

^ -4(360 + 468A: + 392k‘^ + 185A;3 + 20k^ 


9(2 + A^)(2 + A; + N)*{5 + Ak + AN + 3k N) 

0A8N + 1082A; A^ + 1721A;^A^ + 1096A;^A^ + 208A;^A^ - 574A^2 - 721A; A^^ + 037k^N^ 

519k^N‘^ + 48A:^Ar2 - 1689Ar3 - 1870k N^ - 308k‘^N^ + 2Ak^N^ - 1035A^^ - 777k N^ 
UOk'^N* - 194Ar3 - 60A: A^®), 

-^^-- —^—-4(540 + 402A: - 328k'^ - 3A9k^ - 70k^ + 2802A^ 

9(2 +A; +Ar)4(5 + 4A; + 4A^ + 3A;A^) ^ 

3644A: N + 1522A:2A^ + 321A;^A^ + 60A:^Ar + 3812A^2 ^ 4429 ^ + 1568A;2A^2 + 192A;3A^2 

1958A^^ + 1701 A; AT^ + 330k‘^N^ + 338A^^ + 168A: A^^), 
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C28 


—^-;-^7T77-71-7T7-r^2i(-480 - 6Ak + 796k‘^ + 627k^ + 138A:^ 

3(2 + iV)(2 +A: + iV)4(5 + 4A: + 4iV + 3A;iV) ^ 

1904A^ - 1568A; N + 14:7k^N + 305k^N + 36k^N - 2396A^2 - 2067A; - 385PN^ 

Qk^N^ - 1203- 809A: - lOSk'^N^ - 209- 78k N^), 

— --- ^^^— -2(k - A^)(1040 + 1584A: + 811^2 + 138k^ 

3{2 +N){2 + k + Ny{5+ 4k + 4N +3k N) ^ 

1704:N + 1852A: N + 583k^N + 36k^N + 913iV2 + 568k + 66PN^ + 159A^^ + 18A: N^), 

Ai{k - iV)(40 + 23k + 23N + 6k N){32 + 55k + 18k‘^ + AIN + 35k N + lliV^) 

9(2 + iV)(2 + A; + N)^{5 + 4k + AN + 3k N) ’ 

— -7777-^-TTTTT-77-7T7-r^8*(-720 + 744A; + 3028A;2 + 2107A:^ 

27(2 +A^)(2 +A; + iV)5(5 + 4A; + 4A^ + 3A:A^) ^ 

430fc^ - 4416A^ - 2252k N + 3955k^N + 3035k^N + SOOfc^A^ - 8480A^^ - 7355k N^ 

263k‘^N^ + 1056k^N^ + 96k^N^ - 7203iV3 - 6107A: N^ - 102Ak‘^N^ + 48A:3A^=^ 

2805A^^ - 1788A;iV^ - 240^^^^ _ ^QQpf5 _ 120 k N^)^ 

7 

2 ’ 

— -—--;-—---—--—(31500 + 69145A: + 47602A:2 + 10216A:=^ 

60(2 + A^)(2 + A: + A^)2(5 + 4A: + 4iV + 3A: iV) ^ 

85205iV + 164195A; + 95511A:2A^ + 16010A:^A^ + 86823A^2 + 140285A; A^^ + 629A5k^N^ 


+ 6396k^N^ + 38748A^^ + 48373A: N^ + 13230k‘^N^ + 6232A^^ + 4944A: A^^), 

=- ^^^^—-(2100 + 4055A; + 2606A:2 + 536A:=^ + 6235Ar 

2(2 + N){2 + k + Ny{5 + Ak + AN + 3kN)^ 

+ 10669A; N + 5913k^N + 982k^N + 6633A^2 + 9523A: N^ + AlllPN^ + A20k^N^ 

+ 3012A^=^ + 3323A; N^ + 882pN^ + 488A^^ + 336A: A^^), 

7(60 + 77k + 22 P + 121A^ + 115A; N + 20eN + 79N‘^ + A2k N‘^ + lOA^^) 

2(2 +A^)(2 +A; +Ar)2 ’ 

= - 12(2 + iV)^(2 + + Nn, + 4t. + 4iV + N) <«° + ^ 

+ 29k‘^N + 79N‘^ + 42A; N"^ + 16A^^)(6300 + 13661 A; + 9302A:2 + 1976A;^ + 17209A^ 

+ 32755A; N + 18825A:2A^ + 3118A;^A^ + 17667A^2 + 28225k N^ + 12505A:2A^2 + 1254A;3A^2 
+ 7926A^^ + 9809A; N^ + 26A6k^N^ + 1280A^^ + 1014A; A^^), 

=-^-7777-^- 7^7 - ^^—73(60 + 77k + 22k^ + 121A^ + 115A; N 

A{2 + Ny{2 + k + Ny{5 + Ak + AN + 3kN) ^ 

+ 20k‘^N + 79N‘^ + 42A; N"^ + 16A^=^) (700 + 1549A: + 1074A;2 + 232k^ + 1881A^ + 3655A; N 
+ 2143A:2A^ + 362k^N + 1907A^2 + 3105A; N^ + 1405A;2A^2 + 144A;3A^2 + 848A^^ + 1065A: N^ 
+ 294A;2 A^^ + 136 A^^ + 108 A; A^^), 
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C38 — 


C39 

C40 


C46 — 


-(-3120 - 8151A: - - ISSik^ 


3(2 + N){2 + k + iV)2(5 + Ak + AN + 3k N) 

6561- 13775it N - 7797k‘^N - 1070k^N - miN^ - 6591A: - 2233PN^ - 620N^ 

721kN^ + QAN^), 

7i(420 + 553k + 158^ + 893A^ + 881fc N + 160k‘^N + 611A^2 ^ ggg/. jy 2 ^ i28A^3) 

3(2 + iV)(2 +A: + iV)3 ’ 

^ 2i(700 + 1195A: + 790A:2 + 168/c^ + 2935iV 


C 41 — 


C 42 — 


(2 + iV)(2 + A: + A^)3(5 + 4A: + 4iV + 3A; N) 

4843k N + 2873k‘^N + 518A;^A^ + 3733A^^ + 5285k + 2457k^N^ + 280k^N^ 

1908A^^ + 2079k + 588k‘^N^ + 336N^ + 224k N^), 

-^-^7T7-;--71-7T7-r^2i(-2880 - 7839A: - 6062^;^ - 1384A;^ 

3(2 + iV)(2 +A: + iV)3(5 + 4A: + 4iV + 3A;iV) ^ 

6129A^ - 13283A: N - 7677k‘^N - mOk^N - 3839N^ - 6351A; - 2197A:2A^2 - 572N^ 

685kN^ + 64N^), 

- --- ^^^—-2(700 + 1295A; + 734A;2 + lOOA;^ + 1435A^ 

(2 + iV)(2 +A: +A^)3(5 + 4A: + 4iV + 3A;iV) ^ 

2163A: N + 909k^N + llOfc^iV + lOOOiV^ + 1117A; + 257PN^ + 260N^ + 163k 


16N^), 


C 43 — 


-118800 - 433920A: - 661969A;2 


C44 — 


C 45 — 


36(2 + A^)2(2 + A; + Ny{5 + 4k + 4N + 3k N) 

520992A:^ - 205572A:^ - 31664A:® - 337200iV - 967774A:iV - 1079260A;2A^ - 598983k^N 

159116A:^A^ - 13580A;^A^ - 110821A^2 + 209528k + 899351A:^A^^ + 830134A;^A^2 

296788k^N‘^ + 37600k^N‘^ + 637388A^=^ + 2386943A:iV3 + 3060532A:2A^=^ + 1653529A;3iV3 
363190A:^A^3 + 23340A;^A^=^ + 990857A^^ + 2653606k + 2433814A:2A^^ + 879964A:^A^^ 

100782A:^A^^ + 625324A^® + 1253557A:iV^ + 782542k‘^N^ + 148368A;3A^® + 184744A^® 

258088k + 85410A:2iV® + 20992+ 16752A: A^^), 

7i(20 + 21A; + 6k‘^ + 25N + 13k N + 7N^) 

(2 +Ar)(2 +A: +Ar)3 ’ 

-7 - 7777 -;- 777^7 - 77 - 7 T 7 -r^(-700 - 897k - 258k^ - 8k^ - 1133A^ 

{2 + N){2 + k + Nf(5 + 4k + 4N + 3kNy 

599k N + 665k'^N + 278k^N - 319A^2 + 599A: + 1027A:^A^^ + 204A:^A^^ + 228N^ 


483k + 294k‘^N^ + 88N* + 48A; N^), 

1 


-(6300 + 9799k + 4942A:2 + 856k^ 


3(2 + Ar)(2 + A: + Ar)3(5 + 4A: + 4Ar + 3A; N) 

+ 14771A^ + 18539A: N + 6213A:2A^ + 422A:^A^ + 11673A^2 + 11189A; + 1745A:2A^2 

- 192A;^ A^2 + 3540A^^ + 2419A; + 328A^^ + 192A: A^^), 
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C47 — 


C48 — 


C49 — 


C50 — 


C51 — 


— -—--^-----—--—^(18480 + 65584A; + l2M2hk^ + 128920A:^ 

12(2 + NY{2 + k + iV)4(5 + 4A; + 4A^ + 3A:A^) ^ 

59124A;^ + 9840P + 155024A^ + 506074A:iV + m?,‘i2Sk‘^N + 47027lPiV + 147668A;^iV 
16188A;^A^ + 384313A^2 + 1077426A:iV2 + 1146203A:2A^2 + 561972A:3A^2 + 116776A:^A^2 
6768k^N^ + 434986iV3 + 1008693A: + 815384A:2A^^ + 269699k^N^ + 28956k^N^ 

250789A^^ + 457896A; + 257130A:2A^^ + 44382A;3A^^ + 71600A^^ + 94531A; A^® 

28599k‘^N^ + 8024Ar® + 6396k N^), 

— -—--^--4----—--z(191280 + 648304A: + 821569A;2 

12(2 + A^)2(2 + A; + Ny{5 + 4k + 4N + 3k N) ^ 

493348A:^ + 142188A:^ + 15888A:® + 708944A^ + 2999962k N + 2299648k^N 
1165497A;^A^ + 274004A:^A^ + 23748k^N + 1083457A^2 + 2761638A; A^^ + 2534345A;2A^2 
1024170A;3A^2 + 175774A;^A^2 + 9036A;®A^2 + 874426A^^ + 1867899A: A^^ + 1362530A:2A^3 
393605A:^A^^ + 37254A;^A^^ + 392767A^^ + 672396k N* + 351612A:^A^^ + 54912A;^A^^ 
92870A^^ + 117529A: A^^ + 33828PN^ + 9008A^® + 7134A: N^), 

— - ^ -^3(512 + 1016A; + 443A:2 + 42k^ + 712Ar + 792k N + 113k‘^N 

{2 7\ )y2 k 7\) 

237N^ + 86kN^ + 15N^), 

7(32 + 55k + 18P + 41Ar + 35A: A^ + llA^^) 

(2 +A^)(2 +A; +Ar)3 ’ 

— --r--^--T7- ^^—-(56880 + 186064A: + 259513A:2 + 188344A;3 

6(2 + A^)2(2 + k + Nf{5 + 4k + 4N + 3kN)^ 

68724A:^ + 9840P + 280304A^ + 836170A: A^ + 991528A:^A^ + 577791A:^A^ + 160436A:^A^ 
16188A;^A^ + 546361A^^ + 1428162A: A^^ + 1397795A:2A^2 + 627798k^N^ + 121336A:^A^2 
6768k^N^ + 540706A^^ + 1190373A: + 911528A:^A^^ + 284843A:^A^^ + 29244A;^A^^ 

287149A^^ + 505200A; A^^ + 273114A:2A^^ + 45246A;3A^^ + 77744Ar5 ^ 100315A: A^^ 
29454k‘^N^ + 8408Ar6 + 6684k N^), 

— -—--;--4----—--—(172080 + 588784/c + 756481^^ + 463300A:^ 

6(2 + A^)2(2 + k + Nf{5 + 4k + 4N + 3kNy 

137196A:^ + 15888A;^ + 630224A^ + 1898746A: A^ + 2117920A;2Ar + 1097625pA^ 

265268k* N + 23748A:®A^ + 954049A^^ + 2488422A; A^^ + 2335769k'^N‘^ + 967602A;^A^2 
170782A:^A^2 + 9036pA^2 + 764410A^^ + 1678011A; A^^ + 1256474A;2A^^ + 372917A;3A^^ 
36318A;^A^^ + 341455A^^ + 601578A: N* + 323964A:2A^^ + 52104A;^Ar^ + 80366A^® 

104329A: AT^ + 31929k‘^N^ + 7760A^® + 6198A: A^®), 

— --r-- ^^^—-(149040 + 502192/c + 654433A;2 + 415684A:=^ 

6(2 + A^)2(2 + k + Nf{5 + 4k + 4N + 3kN)^ 
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C54 

C55 

C56 

C57 

C58 

C59 

Ceo 


Cei 


C62 


C63 


129516A:^ + 15888P + 587792A^ + 1745434A:iV + 1962160A;2A^ + 1042521A;^A^ 
259892k^N + 23748A:®A^ + 957889iV2 + 2458566A; + 2307497A;2A^2 + 968562k^N^ 

173182k^N^ + 9036PiV2 + 822922N^ + 1771995A; + 1314602A;2a^3 + 390725A;^A^^ 


37902k^N^ + 391519Ar^ + 674442A: A^^ + 356508A:^A^^ + 5685Qk^N^ + 97406A^® 

123577A: AT^ + 35772k‘^N^ + 9872Ar® + 7782k N^), 

— - ^ + 368k + 167k‘^ + 18k^ + 304A^ + 336A: N + 61A:2A^ 

(2 -|- iV j (^2 -|- A: -|- iV j 

137A^^ + 62A:A^^ + 19Ar^), 

(80 + 131A; + 42P + lOlA^ + 83A: A^ + 27 N^) 

(2 +A^)(2 +A; +A^)3 ’ 

28i(32 + 55k + 18P + 41Ar + 35A; A^ + 

(2 +A^)(2 +A; +A^)4 ’ 

2(72 + 127k + 42P + 93A^ + 81A: A^ + 25N^) 

(2 +A^)(2 +A; +Ar)3 ’ 

7z(20 + 21A; + 6P + 25N + 13k N + 7N^) 

(2 +Ar)(2 +A: +Ar)3 ’ 

3(80 + 131k + 42P + lOlA^ + 83A; A^ + 27N^) 

(2 +A^)(2 +A; +Ar)3 ’ 

— -—--^---—--—2(4200 + 8808A: + 6989A;2 + 2330P + 272k^ 

3{2 + N){2 + k + Ny{5 + 4k + 4N + 3kN) ^ 

13872A^ + 26832A: N + 19308A;2Ar + 5657k^N + 574k^N + 16285Ar2 + 27751A; 

10921 -L .qsoOA’^AA^ -U 9.82k* N‘^ + 8487 AA3 -u 12082A’ + 5589k^N^ + 793k^N^ 


WN* + 2041 A; N* + 537k‘^N* + 116A^® + 96k N^), 

-—-;-—^------—(15400 + 30942A: + 21057A:2 + 5194A;^ 

+ N){2 + k + N)*{5 + 4k + 4N + 3kN)^ 

9k^ + 44518Ar + 77792k N + 43537k‘^N + 7603A:^A^ + 74A;^A^ + 47143A^2 + 68586A: 
750PyY2 , 2005pyY2 _ Q«t4yy2 , 21899A^3 , 24709A: 4- 6156k^N^ - 96k^N^ 


3948A^^ + 3065A; AT^ + 96k‘^N* + 112Ar^ + 96k N^), 

- ^^^^—-(-25200 - 51460A: - 30817A;2 - 3250A:=^ 

3(2 + N){2 + k + Ny{5 + 4k + 4N + 3kN)^ 

1080k^ - 72020N - 132578A; A^ - 72435A;2A^ - 9179A:^A^ + 630A:^A^ - 75501A^^ 
118712A: A^^ - 53162A:^A^^ - 5325k^N^ - 144k'^N^ - 33411A^^ - 40903A; A^^ 


11808A;2A^3 - 1447:=^A^^ - 4684A^^ - 3369k N* + 144k‘^N* + 216A^® + 144A; A^^), 

77(200 + 246A; + 55P - 6k^ + 414Ar + 388k N + OlPA^ + 277 + 148A: + 57N^) 

{2 + N){2 + k + N)* 
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C64 — 


C65 — 


C66 — 


+ 


C67 


C68 


C69 


C70 — 


14i(20 + 2lk + 6A;2 + 25N + 13k N + 7N‘^) 

{2 + N){2 + k + Ny ’ 

—^-^77777-;--77-TTT-r^*(16 + 21k + %k^ + 19A^ + 13A: iV + SA^^) 

3(2 + iV)2(2 +A: +A^)5(5 + 4A: + 4iV + 3A:iV) ^ ^ 

(6300 + 13661A: + 9302A;2 + 1976/7^ + 17209A^ + 32755A: N + 18825A:2A^ + 3118fc3iV 

17667iV2 + 23223k + 12505A:2A^2 + 1254A:^iV2 + 7926A^3 + 9809A: + 2646PN^ 

1280N^ + lOUk N^), 

-^-777777-;-777^-77-7^7-r^i(100800 + 359196A; + 499409^:^ 

6(2 + iV)2(2 + A: + A^)5(5 + 4A: + 4iV + 3A:iV) ^ 

336896A:^ + 109892A:^ + 13872A:® + 386724A^ + 1226848A: N + 1486600A;2iV + 848643A:^A^ 

223323k* N + 21228pA^ + 615327iV2 + 1700210A; + 1735317A;2A^2 + 792108A;^A^2 

151500A:^A^=^ + 3280k^N^ + 517366Ar3 + 1203889A; A^=^ + 977763k‘^N^ + 320275k^N^ 

3362Ak*N^ + 241107Ar^ + 447660A: N* + 2597Q3k‘^N* + A6A3Ak^N* + 58716A^® 

79061A; + 2m6pN^ + 5816A^® + 4632A; N^), 

14i(32 + 55k + 18P + 41Ar + 35A; A^ + 11A^2) 

(2 +A^)(2 +A; +A^)4 ’ 

— -—r--;-—- —- -—(241200 + 791440/c + 968209 A;^ + 557092A:^ 

6(2 + Ny{2 + k + Nf{5 + 4k + 4N + 3kN)^ 

152172A:^ + 15888A;^ + 868400A^ + 2490730A: A^ + 2634424A;2A^ + 1281753A;^A^ 

287444A:^A^ + 23748A:®A^ + 1286593A^2 + 3177078A; A^^ + 2818913A:2A^2 + 1096266k^N^ 
130713k* N'^ + 9036k^N^ + 1005682A^^ + 2084523A: A^^ + 1472858A:^A^^ + 410717A:^A^^ 
37614A;^Ar3 ^ 4S7719N* + 729570A: N* + 370476k‘^N* + 55992k^N* + 100478Ar5 
124705A: A^s + 34908A:2Ar5 + 9488Ar6 + 7494A: N^), 

— -—--;--4-- —--—(10800 + 36400A; + 92713A;2 + 111256A;3 

6(2 + A^)2(2 + A: + Nf(5 + 4k + 4N + 3kNy 

50052k* + 9840A:® + 118160A^ + 400858A: A^ + 590800A:2A^ + 429951A:^A^ + 142292A:^A^ 
16188A;®A^ + 317497A^^ + 927232k + 1031291k‘^N^ + 527933k^N^ + 113704k*N^ 

0703k^N^ + 374314A^3 + 900213^ A^^ + 752000k'^N^ + 257123A:^A^^ + 28380A:^A^^ 
221125A^^ + 416232A; A^^ + 240426A:2A^^ + 42654A;^A^^ + 64112A^^ + 30503k 
20302k^N^ + 7256A^® + 5820A; A^®), 

— --r--^^^— -(202800 + 642640A: + 755065 A;^ + 412408A:=^ 

6(2 + A^)2(2 + A: + Nf{5 + 4k + 4N + 3kN)^ 

104820A:^ + 9840A:® + 748400Ar + 2069002A; A^ + 2103112A:2A^ + 970959k^N 
207470k*N + 16188A:®A^ + 1138489A^^ + 2710146A; A^^ + 2314595A:^A^^ + 864780A:^A^^ 
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C71 

C72 


C73 — 


Cj4 — 


C 75 — 


137272k^N‘^ + 6768k^N^ + 914818iV^ + 1831845A; + 1247864A;2A^^ + 335915PiV^ 

299QAk^N^ + 409453iV^ + 662304A: + 324378A:2A^^ + 47406A;^Ar^ + 96608A^® 

117403A: A^s + SlGUk'^N^ + 9368Ar6 ^ 7404 ^ ^ 6 ^^ 

28{k - N){32 + 55k + 18k‘^ + AIN + 35k N + llA^^) 

(2 +A^)(2 +A; +Ar)5 ’ 

-^-^77^77-;-777^-77-7T7-r ^(32 + 55k + I8k^ + AIN + 35kN + IIN^) 

6{2 + Ny {2 +k + Ny {5+ Ak +AN+ 3kN)^ ^ 

(6300 + 13661A: + 9302A;2 + 1976A:^ + 17209A^ + 32755A: N + l8825k‘^N + 3118A;^Ar 
17667A^2 + 28225k N^ + 12505k‘^N‘^ + 125Ak^N^ + 7926A^^ + 9809A: N^ + 26A6k‘^N^ 
1280N^ + lOlAk N^, 

X 

-^-777^77-^-777^7-77-7T7-r^*(-216720 - 612696A; - 723961A:^ 

18(2 + A^)2(2 + k + Ny{5 + Ak + AN + 3kN) ^ 

A6157Ak^ - 158AA8k^ - 22592p - 689496A^ - 1502626k N - 1192390k^N - A35120k^N 
71060k^N - 22A0k^N - 636889A^^ - 442342A; A^^ ^ 848078A:2A^2 + 1004041A:^A^2 
353929k* N^ + 41002pA^^ + 220058A^^ + 1974932A: A^^ + 3083887k‘^N^ + 1743718A;^A^^ 
378229k*N^ + 23340A;^A^^ + 805394A^^ + 2512999k N* + 2463757A:2A^^ + 903535A:^A^^ 
102078A:^A^^ + 581557A^® + 1229644A: A^^ + 792991A;2A^^ + 150960A;3A^® + 180460A^® 
256603A: AT® + 86706k‘^N^ + 20992A^^ + 16752A: A^^), 

-^--r--^-4-- ^^—-7(32400 - 235680A; - 410465A;2 

18(2 -h A^)2(2 + k + Nf{5 + Ak + AN + 3kN) ^ 

176220A:3 - 3228k* + 7088P + 1017600A^ + 2493046A; A^ + 3103276A;2Ar + 2210811A;3Ar 
763820A:^A^ + 95852k^N + 3584287A^2 + 9622510A; A^^ + 10651507A;2A^2 + 58280A2k^N‘^ 
lA68070k*N‘^ + 129308A;®A^2 + 5403382A^^ + 13297777A; A^^ + 12389402A:^A^^ 
5268275k^N^ + 932858k*N^ + 46680A:®A^^ + 4312525A^^ + 9138818A; A^^ + 6771128A:^A^^ 
2040080A;^A^^ + 195516A;^A^^ + 1908710A^® + 328A759kN^ + 1743176A:^A^® 

284640A:^A^® + 442784A^® + 566486 A; A^® + 164772A:2Ar® + 41984A^^ + 33504A: A^^), 

- ^^^^—-7(568080 + 1958124A; + 2529508A;2 

l5A8333k^ + 453306A;^ + 51128A:® + 2026644A^ + 6126382A: A^ + 6840035A;2Ar 
3514587A;3A^ + 824243A:^A^ + 688A2k^N + 2969122N‘^ + 7776A67kN^ + 7313697A;2a^ 2 
3000251A;3Ar2 + 506785k*N^ + 233A0k^N^ + 2296361A^=^ + 5086737A; A^^ + 3843545A:2Ar3 
1140697A;^A^3 + 106830A;^A^3 + 990513A^^ + 1773221A; A^^ + 975277PN* + 160464A;^A^^ 
225236A^® + 297907A; A^® + 91458A;2a^® + 20992A^® + 16752A; A^®), 
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C76 — 


C82 

C83 


-6i(2100 + 4:24:7k + 27<4%k‘^ + 584A:^ + 6043iV 


C 77 — 


C 78 — 

C79 = 

C 80 = 


(2 + iV)(2 + A: + NYib + 4k + 4N + ^k N) 

10765A; N + + 1006A:^iV + 6345A^2 + 9475A; iV^ + 4135A;2iV2 + 420A;3iV2 

2868A^^ + 3299A; + 882pN^ + 464N^ + 336k , 

---- ^^^—-2i(2100 + 4183A; + 2734A:2 + 568k^ + 6107iV 

(2 + iV)(2 +A: +A^)4(5 + 4A: + 4iV + 3A;iV) ^ 

10733A; N + 6009k^N + 998k^N + 6441iV2 + 9491A: + 4127A:2iV2 + 420A:^iV2 

2916A^^ + 3307A; + 882k‘^N^ + 472A^^ + 336A: , 

147(32 + 55k + 18P + 41iV + 35A: + llA^^) 

(2 +Ar)(2 +A: +A^)4 ’ 

287(32 + 55k + 18P + 41Ar + 35A; A^ + 


(2 + A^)(2 + A; + A^)4 
1 


-27(84000 + 340900A; + 528433A:^ 


C 81 — 


3(2 + Ar)2(2 + A: + A^)6(5 + 4A: + 4Ar + 3A: A^)' 

388322k^ + 135400A:^ + 18016A:® + 381500A^ + 1337660A: N + 1779414k^N 
1102066k^N + 312948A:^A^ + 32008A;^A^ + 721947A^2 + 2158908A: A^^ + 2402234A:2A^2 
1199265A;^A^2 + 255509k'^N^ + 16834k^N^ + 738220A^^ + 1840266A; A^^ + 1644813A;2A^^ 
614512A:^A^^ + 83757k'^N^ + 2100A:®A^^ + 439850A^^ + 883811A; A^^ + 595331A;2A^^ 
145427A:^A^^ + 8610A:^Ar^ + 152571Ar^ + 235876A: A^^ + 107497A;2Ar^ + 12600A:^Ar^ 

28580A^® + 31989A; A^® + 7779k'^N^ + 2240A^^ + 1680A; A^^), 

- ^^^^—- 7(35700 + 76441A: + 53602A:2 + 11944A:=^ 

3(2 +Ar)(2 +A: +Ar)3(5 + 4A: + 4Ar + 3A;Ar) ^ 

100589A^ + 189221A; A^ + 112099A;2a^ + 19498A;3A^ + 103803A^2 + 164119A; A^^ 

75199A;2Ar2 + 7960k^N^ + 46284Ar3 + 56553k + 15876k‘^N^ + 7384A^^ + 5648A: A^^), 

14i(32 + 55k + I8k‘^ + 41N + 35k N + llA^^) 


(2 + A^)(2 + A; + A^)4 
1 


-7(91756A; + 239369k‘^ + 210476A;3 


6(2 + Ar)2(2 + A: + A^)5(5 + 4A: + 4Ar + 3A: N) 

82780A;^ + 11856A;® + 9044Ar + 331256A; A^ + 702868k^N + 541429k^N + 172644A;^Ar 
18708A;®A^ + 33095A^2 + 490974A: A^^ + 845211A;2A^2 + 517606A:^A^^ + 119810A:^A^^ 
7524k^N^ + 45186A^3 + 368559k + 487334pN^ + 213509A:^A^3 + 27186A:^A^^ 

28837A^^ + 140594A: A^^ + 129490A;2a^^ + 31176A;3A^^ + 8590A^® + 23539k 


11748k‘^N^ + 960A^® + 990A; A^®), 

1 


C84 — 


-7(33600 + 184956A: + 334625A;^ 


6(2 + Ar)2(2 + A: + A^)5(5 + 4A: + 4Ar + 3A: N) 

269696k^ + 99908A;^ + 13872A;® + 130884Ar + 628240A; A^ + 985600A;2Ar + 673059A:^A^ 
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C 86 

C87 

C 88 

C89 


Cgo 

C91 


202324A:^A^ + 21228k^N + 214143iV2 + 871634A:iV2 + 1143117A:^A^^ + 624492A:^A^^ 
136476A:^A^^ + 8280k^N^ + 186430iV3 + 618145A:iV3 + 639248k^N^ + 251083A;^A^^ 
30240A;^A^^ + 89931A^^ + 2279UkN^ + 166792A;2A^^ + 35994A:^iV^ + 22500A^® 


C85 — 


38717A;iV^ + 15246A:2A^® + 2264A^® + 1968A;iV® 

1 


i(33600 + 167676A: + 281681A;^ 


6(2 + Nf{2 + k + Nf{h + Ak + AN + 3k N) 

213080A:^ + 74612A;^ + 9840P + 148164iV + 627760A:iV + 903472A:2A^ + 574887PiV 

162676A:^A^ + 16188pA^ + 267567iV2 + 946058A:iV2 + 1128753A:2A^2 + 571104A:^A^^ 
117144A:^A^2 + 6768k^N^ + 250750iV3 + 718285A:iV3 + 672596k‘^N^ + 2A3079k^N^ 
2732Ak^N^ + 127623iV^ + 280920A: + 185932A:2A^^ + 36606A;^iV^ + 33264A^® 

50753A;iV^ + 18162A:2A^® + 3464A^® + 2868k N^), 

14i(32 + 55k + 18P + 41iV + 35A: + lliV^) 

(2 + iV)(2 +A: +A^)4 ’ 

14(A: - A^)(32 + 55k + 18k‘^ + AIN + 35k N + IIN^) 

(2 +A^)(2 +A; + iV)5 ’ 

7{k - N){32 + 55k + 18P + 41iV + 35A; + llA^^) 


{2 + N){2 + k + N)^ 
1 


-2i(67200 + 309580A; + 523849^ 


3(2 + Ny{2 + k + N)%5 + Ak + AN + 3kNy 
A10A08k^ + 150388A:^ + 20848^ + 288500A^ + 1146488A: N + 1670100k^N 

im271k^N + 331620A:^A^ + 35452A;^A^ + 519039A^^ + 1754202A: A^^ + 2141525A:^A^^ 
1147860A;^A^2 + 258368k^N^ + 17776k^N^ + 507082A^3 + 1420581A; A^^ + 1393740A;2A^3 
560035A:^A^^ + 80484A;^A^=^ + 2064A:®A^^ + 289451A^^ + 6A6652k + A7752Ak‘^N^ 

125270k^N^ + 7656k^N^ + 96144A^® + 162085A; A^® + 80818A;2A^® + 10080A;^Ar^ 

17192A^® + 29292k + 5448A;2A^® + 1280A^^ + 960A: A^^), 

7(32 + 55k + 18P + 41Ar + 35A: A^ + llA^^) 


4(2 +A^)(2 +A; +A^)4 
1 


-2i(3360 + 8463A; + 6574^;^ + 1544A:^ 


C92 — 


9(2 + A^)(2 + A; + NY{5 + Ak + AN + 3kN)' 

6993N + 13627A; A^ + 7917A;^A^ + 1150A:^A^ + 4663A^^ + 6351A; A^^ + 2l89k'^N‘^ + 988N^ 

677k + 16 AT^), 

^ -2(-960 - 2613/c - 2074^;^ - 488A:3 


3(2 + A^)(2 + A; + Ar)3(5 + 4A; + 4A^ + 3A; N) 

29A3N - 4321A: N - 2559k^N - 370k^N - 1333N^ - 2037A; - 719k'^N^ - 2AAN^ 


- 215k + 8N^), 
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C93 


Cgg — 


Cioo — 


i(64 + 123A: + 42A;2 + 85iV + 79A; iV + 

(2 +A^)(2 +A: +A^)3 ’ 

= -77TT77-^-77^7-77-7T7-r^i(33600 + 163836A: + 274769A;^ 

24(2 + NY(2 + k + N)\h + Ak + AN + ?>kN) ^ 

+ 209048A:^ + 73844A;^ + 9840A:® + 152004iV + 623920A: N + 890224A:2A^ + 567015A:^A^ 

+ 1613327:^ + 16188pA^ + 278319A^^ + 951434A: + 1120689A:^A^^ + 565680A:^A^^ 

+ 116376A:^A^2 + 6768k^N^ + 262654:N^ + 728461A: + 671588k‘^N^ + 24:1543k^N^ 

+ 27180fc^A^^ + 134151A^^ + 286920A: + 186508^:2 A^^ + 36462k^N^ + 35040A^^ 

+ 52289fc + 18306A:2A^® + 3656A^® + 3012A; N^), 

= —-7777-^-777- ^^—-i(16 + 21A; + 6A:2 + 19A^ + 13A:A^ + 5A^2) 

24(2 +A^)2(2 +A; +Ar)4(5 + 4A; + 4A^ + 3A:A^) ^ ^ 

+ (6300 + 15341A: + 11486A:2 + 2648^^ + 15529Ar + 33595A; N + 21597A:2Ar + 3958k^N 

+ 14643A^2 + 26545A; + 13345A:^A^^ + 1506A:^A^2 + 6162A^3 + 8465A: + 2646k‘^N^ 

+ 944Ar^ + 762A;Ar^), 

7(20 + 21A: + 6A;2 + 25Ar + 13A; AT + 7Ar2) 

2(2 +Ar)(2 +A; +Ar)3 ’ 

= ^-777^77-^-77^7-77-7T7-(100800 + 356380 A; + 508025A:2 

12(2 + A^)2(2 + A; + Nf{5 + 4k + 4N + 3kN)^ 

+ 355940A:^ + 120940A:^ + 15888A:^ + 389540A^ + 1215632A: N + 1499200A;2A^ + 883921A:^A^ 
+ 241716A:^A^ + 23748A:® A^ + 617927A^2 + 1670742A; + l727427k‘^N^ + 811606A:3A^2 

+ 160430A:^A^2 + 9036A:®Ar2 ^ ^i^iqqjsj^ + 1168971A; + 958778k‘^N^ + 322805k^N^ 

+ 34998k^N^ + 237589A^^ + 428714A: + 250534A:2A^^ + 46044A;3Ar^ + 57250A^® 

+ 74515A; + 23592pN^ + 5616A^® + 4266A; N^), 

= -777T77-^-77^7-77-7T7-(67200 + 247820A: + 354281A;^ 

12(2 + A^)2(2 + A; + A^)5(5 + 4A; + 4A^ + 3A: A^) ^ 

+ 242120A:=^ + 78900A;^ + 9840A:® + 283060Ar + 920088A: N + 1140964A;2a^ + 658055k^N 
+ 173060A:^A^ + 16188A:^A^ + 484927A^^ + 1361818A; + 1419189A;^A^^ + 654044A:^A^^ 

+ 124816A:^A^^ + 6768k^N^ + 432314A^^ + 1014437A; + 840716A:^A^^ + 277995k^N^ 

+ 29100A;^A^^ + 210923A^^ + 391300A: + 232084A:2A^^ + 41910A;3A^^ + 53216A^® 

+ 70605A; + 22938k‘^N^ + 5416A^® + 4116A; A^®), 

A(64 + 123A; + 42A;2 + 8hN + 79kN + 23N‘^) 

2(2 +A^)(2 +A; +A^)3 ’ 

7(32 + 55A: + 18A:2 + 41Ar + 35A: A^ + llA^^) 

(2 +A^)(2 +A; +Ar)4 ’ 
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— -—--^--4- — -—(63360 + 266868k + 407983 

54(2 + N)^{2 + k + N)^{5 + 4A; + 4N + 3k N) 

286422k^ + 93000A;^ + 11264P + 380628iV + 1402234A:iV + 1911943A:2A^ + 1202784A:^A^ 
3484287:^ + 37352k^N + 930391A^2 + 3002479A; + 36776<46k‘^N‘^ + 1936523pA^2 

466691A:^A^^ + 39182pA^^ + 1221358A^^ + 3402304A: A^^ + 3424703A:^A^^ + 1500095A:^A^^ 
267542A:^A^^ + 13362pA^=^ + 934372A^^ + 2179703A: A^^ + 1750181A:2A^^ + 554378A:^A^^ 
54981A;^Ar^ + 415919Ar^ + 771281A: + 443639A:2A^® + 76956k^N^ + 99356A^® 

133397A: + m03k‘^N^ + 9800A^^ + 7800A: N '^), 

— -—--^--4- — -—(63360 + 266868k + 407983A;^ 

54(2 + N)^{2 + A; + A^)^(5 + 4A; + 4A^ + 3k N) 

286422A:^ + 93000A;^ + 11264A;^ + 380628A^ + 1402234A: A^ + 1911943A:2A^ + 1202784A:^A^ 
348428A:^A^ + 37352k^N + 930391A^2 + 3002479A; A^^ + 3577690A;2A^2 + 1936523A:^A^2 
466691A:^A^^ + 39182A;^A^2 + 1221358A^^ + 3402304A: A^^ + 3424703A:^A^^ + 1500095A:^A^^ 
267542A:^A^^ + 13362A;^A^^ + 934372A^^ + 2179703A: A^^ + 1750181A:2A^^ + 554378A:^A^^ 
54981A;^A^^ + 415919A^^ + 771281A: + U3639PN^ + 76956k^N^ + 99356A^® 

133397A: + m03k‘^N^ + 9800A^"^ + 7800A: N'^) , 

— -—-^-4-- ^^—-(228240 + 698232A; + 886145A:2 

18(2 + A^)2(2 + A; + Nf{5 + 4k + 4N + 3kN)^ 

5731Uk^ + 184596A:^ + 23344A:^ + 1240152Ar + 3737090A; A^ + 4467662A:2A^ 

2606691A;3a^ + 726532k^N + 76060A;®A^ + 2803889A^^ + 7850816A; A^^ ^ 8382935A;2Ar2 
4185928A;3A^2 + 945136A;^A^2 + 73744A:^A^2 + 3409754A^=^ + 8506529A; A^^ + 7746916A:2A^3 
3107041A;^A^^ + 507514A;^A^^ + 22476k^N^ + 2408021A^^ + 5135032A; A^^ + 3754726A:^A^^ 
1083796A;3A^^ + 96894A:^A^^ + 987928A^^ + 1705633A: A^^ + 999262k'^N^ + 142320A:^A^® 
218056A^® + 279148A; A^® + 81522A;2A^® + 19984A^^ + 15888A; A^^), 

— -—-;--47-77-7T7-r^(435600 + 1491420A; + 1951816A:2 

36(2 + A^)(2 + A: + A^)5(5 + 4A: + 4Ar + 3A: A^) ^ 

1229643A;^ + 375366A;^ + 44648A:® + 1644900A^ + 4969342A: A^ + 5638805k^N 

2990805k^N + 734045A:^A^ + 65062k^N + 2566318A^2 + 6728453A; A^=^ + 6426855k^N^ 

2720873k^N^ + 482467k^N^ + 24204:k^N^ + 2113319A^^ + 4672647A; A^^ + 3565175A:2A^3 

1085347A;^A^^ + 105966A;^A^3 + 964719A^^ + 1712615A; A^^ + 940987A:^A^^ + 157008A;^A^^ 

230060A^® + 299725k + 90594A;2A^® + 22288N^ + 17616A; A^®), 

7i(48 + 97k + 47A;2 + 6k^ + 71Ar + 85A; A^ + 17A:2Ar + 28N^ + Uk + 3A^3) 

(2 +Ar)(2 +A; +Ar)4 ’ 
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-^^-^ 7^7 - 77 - 7 T 7 -r^*(133680 + 445024A: + 575089A;2 

12(2 + NY{2 + k + iV)5(5 + 4A; + 4A^ + 3A;iV) ^ 

363472A:=^ + 113028A:^ + 13872P + 532064A^ + 1566562A: N + 1750660A;2A^ + 927A83k^N 
231332k^N + 21228k^N + 875497A^2 + 2234850A; + 2089mk‘^N^ + 876228k^N^ 

157156k^N‘^ + 8280k^N^ + 759310iV3 + 1630209A; + 1206620k^N^ + 358763pA^^ 

34968A;^A^^ + 364429A^^ + 627216A: + 331038PN^ + 52842k^N^ + 91364A^® 

116011A: A^^ + 33522k‘^N^ + 9320A^® + 7368A: N^), 

-^- 777 T 77 -^- 77^7 - 77 -ttt -r^i(49200 + 146560A; + 195145A:2 

12(2 + A^)2(2 + k + N)^{5 + 4k + 4N + 3k N) ^ 

141700A:^ + 53004A;^ + 7824A:® + 249929N + 709522A: N + 818620A:^A^ + 474849pA^ 
133220A:^A^ + 13668pA^ + 498529A^^ + 1267038A; A^^ + 1218677A;2A^2 + 343922k^N‘^ 
106078A:^A^2 + 6012pA^2 + 502054A^3 + 1087371A; A^^ + 822698PN^ + 256241k^N^ 
26454k‘^N^ + 270139A^^ + 470982A: A^^ + 232232k‘^N^ + 41664A;^Ar^ + 738Q2N^ 

94957k + 27Q3Qk‘^N^ + 8048A^® + 6414A; A^®), 

-^- 777^77 -^- 77^7 - 77 - 7 T 7 -r^*(233520 + 790576A: + 992713A;2 

12(2 + A^)2(2 + A; + A^)5(5 + 4A; + 4A^ + 3A;A^) ^ 

586216A:^ + 165012A:^ + 17904P + 826256N + 2450266A: N + 2665552k^N 
1332279k^N + 307604k^N + 26268k^N + 1200793A^^ + 3071394A; A^^ + 2809475A;^A^^ 
1123788A:^A^2 + 190576A;^A^2 + 9792k^N^ + 919402A^3 + 1976061A: A^^ + 1443584A:2A^^ 
414875A:^A^^ + 39108A;^A^^ + 391645A^^ + 676368k + 356418A:2A^^ + 55686k^N^ 

87944Ar® + 112459A: AT® + 32838k‘^N^ + 8120 A^® + 6468A: A^®), 

A(16 + 99k + 42k‘^ + 37 N + 67kN + llA^^) 

2(2 +A ^)(2 +A: +A^)3 ’ 

7(32 + 55k + 18P + 41Ar + 35A: A^ + llA^^) 

(2 +A ^)(2 +A; +Ar)4 ’ 

14(32 + 55k + 18A;2 + 41A^ + 35A: A^ + llA^^) 

(2 +A ^)(2 +A; +A^)4 ’ 

—--r--^-4-- ^^—-(67200 + 289292k + 456161A;2 

12(2 + A^)2(2 + A; + Nf{5 + 4k + 4N + 3kNy 

337844A:^ + 118572A:^ + 15888A:® + 241588A^ + 936360A; A^ + l295692k‘^N + 817841A;^A^ 
233828yN + 23748A:®A^ + 366775N‘^ + 1244998A; A^^ + 1455423A;2A^2 + 738122A;^A^2 
153814A:^A^2 + 9036A:®A^2 + 298682A^3 + 853427A: A^^ + 793394k'^N^ + 290001A;^A^^ 
33366k^N^ + 136241A^^ + 308302A: + 203806k^N'^ + 40884k^N^ + 32642A^® 

52551A; AT® + 18672A:^A^® + 3184A^® + 2874k 
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Cii 3 = ^^-T 7 V 77 - 71 - 7 T 7 - r^(33600 + 178172A: + 297809A;^ 

12(2 + N)^{2 + k + iV)5(5 + 4A; + 4A^ + 3A: A^) ^ 

+ 221336/c=^ + 76020A;^ + 9840/c® + 137668iV + 638256A: N + 92862Ak‘^N + 586727k^N 
+ 1642767:^ + 161887:^ A^ + 240943A^^ + 939658A: + 114:1809k^N^ + 5769Uk^N^ 
+ 1176887:^ A^^ + 6768k^N^ + 223742N^ + 705677A: + 674660k‘^N^ + 2U167k^N^ 

+ 27372k^N^ + 113927A^^ + 2748887: A^^ + 1857407:2 A^^ + 366547:^ A^^ + 29792N^ 

+ 496657; + 1811472 A^® + 3112A^® + 28207 A^®), 

Cii4 = ^-777777-^-TT^T-77-TTT--—(926527 + 21829772 + 1894167^ 

12(2 + A^)2(2 + 7 + Nf(h + Ak + AN + 3kNy 

+ 713487^ + 98407® + 8148A^ + 3405527 N + 68364472 A^ + 5022157^ A^ + 1540847^ A^ 
+ 161887®A^ + 35871A^2 ^ 5231307 + 84906972A^^ ^ 495395^^^2 ^ 1194967^A^2 

+ 67687®A^2 ^ 533i4Ar3 ^ 4085657 + 50582072A^^ ^ 2102117^A^^ + 257407^A^^ 

+ 35619A^^ + 1625407 + 13901272 A^^ + 314947^ A^^ + 10944A^® + 288537 A^® 

+ 1319472 AT® + 1256Ar® + 14287 , 

7(32 + 557 + 1872 + 41Ar + 357 A^ + 11A^2) 

“ {2 + N){2 + k + NY ’ 

C116 =-^-TTTT- ^^^— -i(32 + 557 + 1872 + 41A^ +357 A^ 

18(2 +A^)2(2 + 7 +Ar)6(5 + 47 + 4A^ + 37Ar) ^ 

+ llA^2)('g3oo + 128217 + 821072 + 16407^ + 18049A^ + 323357 A^ + 1743972A^ 

+ 2698k^N + 19179A^2 ^ 290657 N'^ + 1208572A^2 ^ ii287^A^2 ^ 8808A^^ + 104817 
+ 264672 AT^ + 1448AT^ + 11407 A^^), 

Cm = -^-TTTT- ^^^—-i(32 + 557 + 1872 + 41A^ +357 A^ 

18(2 +A^)2(2 + 7 +Ar)6(5 + 47 + 4A^ + 37Ar) ^ 

+ llA^2)('g300 + 145017 + 1039472 + 23127^ + 16369A^ + 331757 A^ + 2021172 A^ 

+ 3538k^N + 16155A^2 ^ 273857 + 12925k^N^ + 13807^A^2 ^ 7044Ar3 ^ 9337^ jys 

+ 264672 A^3 + 1112A^^ + 8887 A^^), 

C118 =-^-77TT77-^-TriT-77-7T7-r^i(458640 + 16212727 + 221424572 

18(2 +A^)2(2 + 7 +Ar)6(5 + 47 + 4A^ + 37Ar) ^ 

+ 14610667^ + 4661527^ + 576647® + 2091192A^ + 66916347 N + 817496672A^ 

+ 47377387^ AT + 12920687^ A^ + 1313687® A^ + 4081949Ar2 + 116666067 

+ 1248405272A^2 ^ 61475537®A^2 ^ 1355449^:4+ 1021787®A^2 ^ 44i3458A^3 

+ 110438427 + 1001981572A^® + 39669767® A^® + 6352097^ A^® + 271567® A^® 

+ 2846588Ar^ + 60485357 + 440596972A^^ + 12608837® A^^ + 1112587^ A^^ 

+ 1091053A^® + 18743507 A^® + 98765572A^® ^ 1555407®A^® + 229084A^® + 2920037 
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85302k^N^ + 20248A^^ + 16032A: A^^), 

-^-^TTTTT-;-n- ttt -r^*(285840 + 981192A; + 1314233^^ 

9(2 + iV)2(2 + A: + A^)6(5 + 4A: + 4iV + 3A:iV) ^ 

854304A:^ + 268548A:^ + 32656^ + 1429512Ar + 4560890A; + 5584178A:2A^ 

3254691A;^A^ + 894892A:^A^ + 92140A;^A^ + 3032897A^2 + 8774840A; A^^ + 9519467A;^A^^ 
4762402A;^A^2 + 1069972A:^A^2 + 82840k^N^ + 3523958A^^ + 8992037A: A^^ 


+ 8312068A;2A^3 + 3354871A:^A^3 + 548812A:^A^^ + 24168A;^A^^ + 2413325A^^ 

+ 5239330A; + 3892342k‘^N^ + 1135156k^N^ + 102132A:^A^^ + 970924A^^ 

+ 1701031A; + 913336A:2A^® + 146388A:3A^^ + 211816A^® + 273880A; + 8U68PN^ 


Cl20 

Cl21 

Cl23 

Cl24 

Cl25 

Cl26 

Cl27 

Cl28 

Cl29 

Cl30 

Cl31 

Cl32 


.9288A^^ + 15312A;A^^), 

{k - N){76 + Aik + AIN + 6k N) 

"21(2 + k + N){5 + Ak + AN + 3kN)' 

60(/c - N) ^ 2A{k - N) 

~7{5 + Ak + AN + 3kN)' ~ 7{5 + Ak + AN + 3k N)' 

"21(2 + A^)(2 + A; + Ar)3(5 + 4A; + 4A^ + 3A: N) ^ ^ ^ ^ 

60 + 77k + 22k^ + 121N + 115k N + 20k^N + 79N^ + A2k N^ + 16A^^), 

4(A: - N) 

'5 + Ak + AN+ 3kN)' 

l{-k + A^)(60 + 77k + 22^ + 121N + 115A; N + 20A:2Ar + 79N‘^ + A2k N^ + 16A^3) 

(2 + Ar)(2 + A: + A^)2(5 + 4A: + 4Ar + 3A: N) ’ 

-777-77T7-;-77TT7-77-7T7-r^4(-640 - 692k - 227k^ - lOk^ - 1292N 

7{2 + N){2 +k + Ny {5 +Ak +AN + 3k N) ^ 

188k N - A39k‘^N - 68k^N - 825N^ - 512k N^ - 126k‘^N‘^ - 127N^ - lAk N^ + WN^, 

32(15 + 12A; + 2k‘^ + 12Ar + 5A: A^ + 2Ny 

7(2 + A: + ATlfS + 4A; + 4A^ + 3A; N) ’ 


16(A;- A^) 

(2 + A; + Ar)(5 + 4A; + 4A^ + 3A: A^) ’ 

4z(-A: + A^)(20 + 21k + 6^ + 25N + 13k N + 7Ny 
(2 + A^)(2 + A: + A^)2(5 + 4A: + 4Ar + 3A: N) ’ 
8{-k + N){29 + 21k + 6A;2 + 25N + 13k N + 7Ny 
(2 + A^)(2 + A; + Ar)3(5 + 4A; + 4A^ + 3A: N) ’ 
96(A: - A^)(A: + A^) 

7(2 + A: + A^)2(5 + 4A: + 4Ar + 3A: A^) ’ 

64(A:-A^)(7 + 2A: + 2Ar) 

“ 7(2 + A; + Ar)2(5 + 4A; + 4A^ + 3A; A^) ’ 
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Cl33 

Cl34 

Cl35 

Cl36 

Cl37 

Cl38 

Cl39 

Cl40 

Cl41 

Cl42 

Cl43 


Ci44 


Cl45 

Cl47 

Cl49 


128(A:-iV)(A; +A^) 

~7{2 + k + iV)2(5 + 4A; + 4A^ + 3A; A^) ’ 

8i{—k + A^)(16 + 21k + Qk"^ + 19A^ + 13A: N + 5N‘^) 

(2 + Ar)(2 + A: + A^)3(5 + 4k + AN + 3k N) ’ 

8{-k + N){32 + 55k + 18P + AIN + 35k N + IIN^) 

(2 + Ar)(2 + A: + N)^{5 + 4k + AN + 3k N) ’ 

32i{k - N) 

~{2 + k + Ny{5 + Ak + AN + 3kN)' 

— --- ^^^—-8i(-720 - 796A; - 259k‘^ - lOk^ - 1A36N 

7{2 + N){2 + k + Nf{5 + Ak + AN + 3kN) ^ 

1352A: N - A79k‘^N - Q8k^N - 909N^ - 592k N^ - 138k‘^N^ - 1A3N^ - 25k N^ + 16A^^), 
16A(40 + 122A; + 119A;2 + 34A:3 - 18A^ + llA; A^ + 27k‘^N - A2N‘^ - 29k N^ - 8N^) 

7(2 + A; + Ny{5 + Ak + AN + 3k N) ’ 

32z(25 + 20A: + 4A;2 + 20Ar + 7A: A^ + 4A^2) 

7(2 + A: + A^)2(5 + 4A: + 4Ar + 3A: N) ’ 

32i{-k + N){13k + 6e + 3N + 9kN + N^) 

{2 + N){2 + k + N)^{5 + Ak + AN + 3kN) ’ 

6Ai{k- N){11 +7k+ 7N) 

~7{2 + k + Ny{5 + Ak + AN + 3kN)' 

32i{k - N)l20 + 7k + 7N) 

7{2 + k + A^)2(5 + 4A: + 4Ar + 3A: A^) ’ 

— -—--;--4-- —--—(-1920 - 1936A; - 40A:2 + 683k^ + 23Ak^ 

21{2 + N){2 + k + N)^{5 + Ak + AN + 3kN)^ 

5936A^ - 5328k N - 1677k‘^N - 3A9k^N - 96k^N - 538AN^ - 2187k N^ + 295k‘^N^ 
lA9k^N^ + 24A:^Ar2 - 851A^=^ + 1917A; N^ + 1260A;2a^ 3 ^ + 783iv4 + 1144A: N* 

275k'^N^ + 240AT^ + 95k N^), 

— -—--;--4-- —-2(-480 - 2384A: - 2920A:2 - 1413A:^ 

21(2 +A^)(2 + A: +A^)4(5 + 4A: + 4A^ + 3A:A^) ^ 

246A;^ + 416A^ - 2032A: N - 2505k‘^N - 779k^N - 35k^N + 1784Ar2 + 213A: N^ 

Jk‘^N‘^ - 78k^N^ + 1209A^^ + 323k N^ - 35k^N^ + 239A^^ + 5k N^), 

128 96 


'(2 +A; +Ar)2’ 
32 

'(2 +A; +Ar) 2 ’ 


Cl46 — 


Cl48 — 


7(2 +A; +Ar)2’ 
48 

7(2 +A; +Ar)2’ 


----^^^—-7(3360 + 6368A; + 4384A:2 + ISOOA;^ 

1(2 +A^)(2 +A; +Ar)3(5 + 4A; + 4A^ + 3A:A^) ^ 

k^ + 5008A^ + 8680A: N + 4533A:2Ar + 899k^N + 35k* N + 1672A^2 + 3411A; N"^ 
9k‘^N^ + 114A:=^Ar2 - 381A^^ + 397k N^ + 108A;2a^3 _ ^9^^4 ^ ^4^^ 
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Cl50 


Cl51 


Cl52 

Cl53 

Cl54 

Cl55 

Cl57 

Cl58 

Cl59 

Cl60 

Cl61 

Cl62 

Cl63 

Cl64 


— -—--;-—---—--—27(8160 + 11488A; + 3968A:2 - 357/c^ 

21(2 +A^)(2 +A: +A^)3(5 + 4A: + 4iV + 3A:iV) ^ 

2AQk^ + 18608A^ + 23864A: N + 8283k‘^N + bilk^N - 36k^N + 15608A^2 + 17037A: 
A759k'^N^ + 318k^N^ + 5709+ 4787A: + 75Qk‘^N^ + 7Q7N^ + A02k iV^), 

-^^--i-- ^^—-7(7200 + 12320A: + 7168A;2 + 1893A:3 

246A:^ + 12880iV + 19528A: N + 8805A:2A^ + 1379A;3A^ + 36k^N + 7432A^2 ^ io227A: 

3305k‘^N^ + 258k^N^ + 1395iV^ + 2125A: + 396k^N^ + + 17Ak iV^), 

A{k - A^)(106 + 65k + 65A^ + 24A; N) 

“21(2 + k + A^)2(5 + 4A: + 4iV + 3A: iV) ’ 

8{k- N){74: + 79k + 79N + 84A; N) 

21(2 + k + iV)2(5 + 4A: + 4iV + 3A; iV) ’ 

4(/c - A^)(166 + 113k + 113A^ + 60A: N) 

21(2 +A; + iV)2(5 + 4A; + 4A^ + 3A;A^) ’ 

96 ^ 144 

7(2 +A: +A^)2’ “ “7(2 +A; + iV)2’ 

8{k- A^)(-137 - 747: + 47:^ - 74A^ + 57; A^ + 127:2A^ + 4 A ^2 ^ ^27; N^) 

21(2 + 7: + A^)3(5 + 47: + 4Ar + 37: N) ’ 

32{k - N){29 + 55k + 157;2 + 55A^ + 877: A^ + 187;2A^ + 15Ar2 + 187: N^) 

21(2 + 7: + Ar)3(5 + 47: + 4Ar + 3k N) ’ 

16(7: - A^)(211 + 2307: + 54^2 + 230A^ + 1957 N + 27k‘^N + 54 A ^2 ^ 27k N^) 

21(2 + 7 + Ar)3(5 + 47 + 4A^ + 3k N) ’ 

32(7 - A^)(15 + 117 + 72 + llA^ + IIT; A^ + 3eN + + 3k N^) 

21(2 + 7 + A^)3(5 + 47 + 4Ar + 37 N) ’ 

4i{—k + N){76 + 417 + 41A^ + 67 A^)(16 + 217 + 6k‘^ + 19A^ + 137 N + 5N‘^) 

21(2 + Ar)(2 + 7 + N)^{5 + 4k + AN + 3k N) ’ 

— --- ^^^— -8i(-k + Ar)(-736 - 16287 - 112572 

21(2 +A^)(2 + 7 +A^)4(5 + 47 + 4Ar + 37Ar) ^ 

2467^ - 1236A^ - 17407 N - 665k‘^N - 36k^N - 655N^ - 3727 - 6k‘^N^ - 109A^^ 


r.3 

:N^ 


— -—--^---—--2i(-7 + A^)(1936 + 31887 + 160572 

1(2 +A^)(2 + 7 +Ar)4(5 + 47 + 4A^ + 37A^) ^ 

\k^ + 3396A^ + 42007 N + 126572A^ + 36k^N + 1915A^2 ^ 15727 ; + 18672 a ^2 

)N^ + 138k N^), 

— --- ^^^—-2(1440 + 41127 + 392872 + 16057^ 

1(2 +A^)(2 + 7 +Ar)4(5 + 47 + 4A^ + 37A^) ^ 

i7^ + 1792A^ + 54887 N + 416172 A^ + 10197^ A^ + 36k‘^N + 88N‘^ + 22357 
1172 Ar2 + 1507=^Ar2 - 513Ar3 + 3977 + 18072A^3 _ 743^4 ^ gg^ ^4^^ 
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Cl65 

Cl66 

Cl67 

Cl68 

Cl69 

Cl 70 

Cl71 

Cl72 

Cl73 


— -—--;-—---—--—2(1440 + 1072A; - 904A;2 - 1029A;^ - 246A:^ 

21(2 +A^)(2 +A: +A^)4(5 + 4A: + 4iV + 3A:iV) ^ 

4832A^ + 4880A: N + 807k^N - 299k^N - mk'^N + bb28N^ + 5109A; iV^ + l2?,lk'^N^ 

66k^N^ + 2601iV3 + 1763A: + 252k^N^ + 431iV^ + 150A: A^^), 

- ^^^^—-2(4320 + 9296A: + 6952A:2 + 218lP 

21(2 +A^)(2 +A; + iV)4(5 + 4A; + 4A^ + 3A:A^) ^ 

246A;^ + 8416A^ + 15856A; N + 9129A;2A^ + 1739A:3iV + 36k^N + 5704iV2 + 9579A: 

3953k‘^N^ + 366k^N^ + 1575iV3 + 2557k + 612A;2A^^ + 145iV^ + 282k iV^), 

4{-k + A^)(76 + 41A: + 41A^ + 6k N){29 + 21A: + 6k‘^ + 25N + 13A: iV + 7N‘^) 

21(2 + iV)(2 + A: + A^)4(5 + 4A: + 4iV + 3A; N) ’ 

— -—--;-—---—--—4(7200 + 11440A: + 5144A;2 + I23k^ - 246/c^ 

21(2 +A^)(2 +A: +A^)4(5 + 4A: + 4iV + 3A:iV) ^ 

18080A^ + 25616A:iV + 10743A;2iV + 114lPA^ - 36k‘^N + 16760iV2 + 19797A;iV2 

6415A:2iV2 + A98k^N‘^ + 6777 + 6083A: + 1116A:2A^=^ + 1007A^^ + 582k N^), 

2{-k + A^)(76 + 41A: + 41A^ + 6kN){32 + 55k + 18A;2 + 41A^ + 35A;iV + llA^^^ 

21(2 + iV)(2 + A: + N)^{5 + 4A: + 4iV + 3k N) ’ 

-^-^777-^-777T7-77-7T7-r^2i(-2240 - 1792A; + 560k^ + 907A;^ 

21(2 +A^)(2 +A; + iV)4(5 + 4A; + 4A^ + 3A:A^) ^ 

234A;^ - 5952A^ - 4728A; N - 1089k^N - 261k^N - 96k^N - A712N^ - 1635A: 

103k‘^N^ - 16k^N^ + 24A;^A^2 _ ^27N^ + 2037A: + 9A8k‘^N^ + 108A;3A^=^ + 895iV^ 

1132A: + 20Ak‘^N^ + 240iV^ + 96k N^), 

- ^^^^—-4i(1360 + 3168A; + 2144A:2 + 435A:=^ - 6k^ 

7{2 + N){2 + k + Ny{5 + Ak + AN + 3kN) ^ 

3848A^ + 8248A: N + 4713A:^iV + 628k^N - 66k*N + 4488iV2 + 8637A; + A267k‘^N^ 

571k^N^ + 12A:^iV2 + 2791iV3 + 4408A: + l692k‘^N^ + l62k^N^ + 911A^^ + 971A: N* 

2l9k‘^N* + 120iV^ + 48A: iV^), 

- ^^^^—-2i(-5760 - 12608A; - 9840A:2 - 3007A:=^ 

7(2 + iV)(2 +A: + iV)4(5 + 4A: + 4iV + 3A;iV) ^ 

258k* - 12AA8N - 25352k N - 17787A:^A^ - 4331A:^A^ - 168A:^A^ - 8728N‘^ - 17385k 
ll259k'^N‘^ - 2929k^N^ + 24A:^iV2 - 1277iV3 - 3989k - 2820k^N^ - 32Ak^N^ 

829N* + leOfciV^ - 228k‘^N* + 240A^® + 96k N^), 

-^ ^ -7T7-r^47(920 + 1136A: - 40^;^ - 441A:^ - 126k* 

21{2 + k +NY{5 + 4k + 4N+ 3kN) ^ 

2656N + 3656A: N + 1346A:^iV + 109A:^iV + 12A:^iV + 2528N‘^ + 3017A; + 972k‘^N^ 

90k^N^ + 958A^^ + 821 A; + 138PN^ + 120A^^ + 48A; N*), 
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Cl 74 

Cl75 

Cl77 

Cl 78 

Cl 79 

Cl80 

Cl82 


Cl83 


Cl84 


Cl85 


Cl86 


Cl87 


Cl88 


- iV)(136 + mk + 89iV + A2k N) 

21(2 + A: + A^)3(5 + 4A: + 4iV + 3A: A^) ’ 

87(A;-iV)(74 + 79A; + 79iV + 84A;iV) ^ 32i{k - N) 

~21{2 + k + Nf{5 + 4k + 4N + 3kN)' “ (2 +A: +A^)^’ 

8i{-k + N){76 + Aik + AIN + 6k N){13k + 6e + 3N + 9kN + N^) 

21(2 + iV)(2 + A: + N)^{5 + 4A: + 4iV + 3k N) ’ 

4i(A: - A^)(332 + 506A: + 188A:2 + 506A^ + 442A; N + 69k^N + 188A^2 ^ gg^ ^ 2 ^ 
21(2 + A: + A^)3(5 + 4A: + 4Ar + 3A: N) 

8i{—k + A^)(16 + 21A: + 6k‘^ + 19N + 13k N + 5N'^) 

(2 + Ar)(2 + A: + A^)3(5 + 4A: + 4Ar + 3A; N) ’ 

32 80 


'7(2 +A; +Ar) 2 ’ 


C 181 — 


7(2 +A; +Ar)2’ 


— -—--;- ---—--—4(480 - 656A: - 1912A:2 - 1221A:=^ - 246A:^ 

!1(2 +A^)(2 + A: +A^)4(5 + 4A: + 4A^ + 3A:A^) ^ 

:624A^ + 1424A: N - 8A9k^N - 539k^N - 36k^N + 3656A^^ + 2661A; + 367k^N^ 

^k^N'^ + 1905A^^ + 1043A:Ar3 + 108A:2A^^ + 335A^^ + 78k N^), 

— -—--;--^7----————4(4320 + 6256A; + 2120A:2 - 453A:^ - 246A;^ 

!1(2 +A^)(2 +A: +A^)4(5 + 4A: + 4A^ + 3A:A^) ^ 

1456A^ + 15248A: N + 5775k‘^N + 421A:^A^ - 36k'^N + 11144A^2 + 12453A: 

\823k‘^N^ + 282k^N^ + 4689A^^ + 3923A: + 68Ak^N^ + 719 A^^ + 366 A; A^^), 

— -—--;--4----—--—2(1440 + 1072A; - 904A;2 - 1029A;^ - 246A:^ 

!1(2 +A^)(2 +A: +A^)4(5 + 4A: + 4Ar + 3A:Ar) ^ 

:832N + 4880A: N + 807k‘^N - 299k^N - 36k^N + 5528N^ + 5109A; + 1231k^N^ 

^6k^N^ + 2601AT^ + 1763A: + 2b2k^N^ + 431A^^ + 150A: A^^), 

-^^-TTTTT-71-7T7-r^4(1440 + 4112A: + 3928A:2 + 1605A;^ 

21(2 +A^)(2 +A; +A^)4(5 + 4A; + 4A^ + 3A:A^) ^ 

:46A;^ + 1792A^ + 5488A: N + 4161A:^A^ + 1019A;^A^ + 36k'^N + 88N‘^ + 2233k 
361k‘^N^ + 150A:^Ar2 - 313N^ + 397k + 180A;2A^^ - 143A^^ + 66A: A^^), 

-^-7777-^-777T7-77-7T7-r^2(4320 + 9296A: + 6952A:2 + 2181A;3 

21(2 +A^)(2 +A; +Ar)4(5 + 4A; + 4A^ + 3A:A^) ^ 

:46A;^ + 8416A^ + 15856A; N + 9129A;2A^ + 1739A:^Ar + 36k*N + 5704Ar2 ^ gg-^g^ ^2 

'S53PN^ + 366k^N^ + 1575A^^ + 2557A: + 612A;2A^^ + 145A^^ + 282k N*), 

-^-77-^-r^T-^^— -2i(-k + A^)(1456 + 2564A: + 1413A;2 

21(2 +A^)(2 +A; +Ar)4(5 + 4A; + 4A^ + 3A:A^) ^ 

:46A;^ + 2532A^ + 3216A: N + 1025A:2A^ + 36k^N + MllA^^ ^ ^Qg2^ + 114A;2A^2 

153N^ + 66k N^), 


- -^^^— -2i(-k + Ar)(-976 - 1940A; - 1221A:2 

: +A^)(2 +A: +A^)4(5 + 4A: + 4Ar + 3A:Ar) ^ 
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246A:^ - 1668A^ - 2232k N - 785k‘^N - 36k^N - 907- 612k - A2k‘^N^ - 157 


Cl89 


Cl90 

Cl91 

Cl92 


Cl93 


Cl94 


Cl95 

Cl96 

Cl97 

Cl98 

Cl99 

C2OO 

C20I 


6k 


- 21(2 + iV)(2 + t + iV)'(5 + 4t + 4iV + 3fciV) ^‘(-*= + 

246A;^ + 3396A^ + 4200A: N + 1265k‘^N + 36k^N + IQlSiV^ + 1572A: + 186k'^N^ 

34QN^ + 138A;iV3), 

Ai{—k + N){76 + Aik + 41iV + 6k N){16 + 21k + 6k‘^ + 19iV + 13k N + 5iV^) 

21(2 + iV)(2 + A: + N)*{5 + Ak + AN + 3k N) ’ 

—-—--;-—- —- -—Ai(-k + iV)(-16 - 692k - 837k‘^ - 2A6k^ 

21{2 + N){2 + k + NY{5 + Ak + AN + 3k N) ^ 

60A^ - 264A; N - 305k^N - 36k^N + lOlA^^ + 348A: + 102pN^ + 35N^ + 150k N^), 

- 21(24iV)(24t4ivA544t44iV43fciV) ^«<-^ + 

294A;^ + 780iV + 2204A; N + 1107A;2A^ + 96k^N + 667+ lOAOk + 270PN^ 

ISk^N^ + 215A^^ + 186A;iV3 + 36k‘^N^ + 24A^^ + 18A: A^^), 

-^-^7T7-^-tttIt-71-7T7- r^H-k + A^)(480 + 1852A; + 1493A:2 

21(2 +A^)(2 +A; + iV)5(5 + 4A; + 4A^ + 3A:A^) ^ 

342A;^ + 1332A^ + 3068A: N + 1521A:^iV + 156A:^iV + 1135A^^ + 1652A; + A86k‘^N^ 

36k^N^ + 389N^ + 366k + 72k‘^N^ + 48A^^ + 36k N^), 

-^- 7777 -^- 77777 - 77 - 7 T 7 - r^H-k + A^)(3360 + 7036A: + 4517^;^ 

21(2 +A^)(2 +A; + iV)5(5 + 4A; + 4A^ + 3A:A^) ^ 

918A;^ + 7956A^ + 13436A; N + 6A89k^N + 876k^N + 6751iV2 + 8996A: + 3078k‘^N^ 

252k^N^ + 2477A^=^ + 2526k + 50Ak‘^N^ + 336A^^ + 252k N*), 

2i{—k + iV)(16 + 21A; + 6k‘^ + 19iV + 13A: N + 5N‘^) 

(2 + A^)(2 + A: + A^)2(5 + 4A: + 4iV + 3A: N) ’ 

4(-A: + A^)(13A: + eA:^ + 3A^ + 9A; + N^) 

~{2 + N){2 + k + N)^{5 + Ak + AN + 3kN)' 

Ai{-k + A^)(20 + 21A: + 6k‘^ + 25N + 13kN + 7N^) 

(2 + Ar)(2 + A: + A^)3(5 + 4A: + 4Ar + 3A; N) ’ 

16(5 + 4A; + A;2 + 4A^ + A; AT + A^2^ 

“ 7(2 + A; + Ar)2(5 + 4A; + 4A^ + 3A; A^) ’ 

-777-7777-;-77777-77-7T7-7^8(40 + 52k - llA;^ - lOA:^ + 72N + 66k N 

7{2 + N){2 + k + Nf{5 + Ak + AN + 3kN) ^ 

6Ak^N - 26k^N + 85 + 77k - 17k‘^N‘^ + 65A^^ + 39k + 16A^^), 

8(120 + 226k + 135A;2 + 26k^ + 86N + 155A: N + 59k‘^N - 26N^ + 3k - 16A^3) 

7(2 + A; + A^)3(5 + 4A; + 4A^ + 3A: N) ’ 

4(-A: + A^)(32 + 29k + 6k‘^ + 35N + 17k N + 9N^) 

(2 + A^)(2 + A; + Ar)3(5 + 4A; + 4A^ + 3A: N) ’ 
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C202 

C203 

C204 

C205 

C207 

C208 

C210 

C211 

C212 


C213 


C214 


C215 


C216 


%i{-k + A^)(32 + 55A: + 18P + 41N + 35k N + IIN^) 
3(2 + N){2 + k + N)^{5 + 4k + 4N + 3k N) ^ 
32i{k - Nf 


21{2 + k + N)^{5 + 4k + 4N + 3kN)' 

1 

21(2 + A^)(2 + A: + A^)4(5 + 4A: + 4iV + 3A: N) 
263k N + 44k‘^N + IQSA^^ + 98k N'^ + 40A^^), 
487 8i 


I6i{-k + iV)(140 + 169A; + 46k‘^ + 293iV 


'7(2 +A; + iV)2’ 


C 206 — 


7(2 +A; + iV)2’ 


i{—k + iV)(76 + 41A; + 41iV + 6k A^)(16 + 21A; + 6k'^ + 19iV + 13A; N + bN"^) 

42(2 + iV)(2 + A: + iV)3(5 + 4A: + 4iV + 3A; N) ^ 

327 247 

C 209 = 


7(2 +A; + iV)2’ 


7(2 +A; + iV)2’ 


— ---^--- ^^—-(-k + iV)(240 + 1300A: + 1085A;2 + 246^;^ 

21(2 +A^)(2 +A: +A^)4(5 + 4A: + 4iV + 3A:iV)^ 

660+ 1832A; N + 813A:2iV + 36k^N + 451iV2 + 668A; + 90^;^+ 89N^ + 42k N ^), 

- ^^ -^7777-77-777-r^(-^ + A^)(720 - 52k - 701k^ - 246p 

21(2 +A^)(2 +A; +A^)4(5 + 4A; + 4A^ + 3A:A^)^ 

1068A^ + 136A; N - 333k‘^N - 36k^N + 557N‘^ + 292k + 54A:^A^^ + 103A^^ + 102A; N^), 

21(2 + A^)(2 + ^ + A^)'(5 + 4^ + 4iV + 3^iV) ^<-'- + 

246P + 4980A^ + 6752A: N + 2013A:^A^ + 36k^N + 2971A^2 + 3068A: + 450A;2A^^ 

569Ar3 + 402A;Ar3), 

-^-7777-^-777T7-77-7T7-r^2(-A: + Ar)(240 - 676k - 893k‘^ - 246k^ 

21{2 + N){2 + k + Ny{5 + 4k + 4N + 3k N) ^ 

204N - 848k N - 573k‘^N - 36k^N + 53A^2 - 1887: - 18k‘^N^ + 7N^ + 30A: N^), 

— --- ^^^—-2(80 + 264/c + 52P - 77k^ - 22k^ + 304A^ 

21(2 +A^)(2 +A: +A^)4(5 + 4A: + 4Ar + 3A:Ar) ^ 

516fc N - 493k‘^N - 576k^N - 122k^N + 944A^2 + 1337A: - 13k‘^N^ - 215k^N^ 

12k^N^ + 1233Ar3 + 1380A: + 280k‘^N^ + 6k^N^ + 639A^^ + 449A: + 54k‘^N^ 

112N^ + 24k N^), 

— --- ^^^—-2(-4080 - 9584/c - 8680A:2 - 3468A;3 

21(2 +A^)(2 +A: +A^)4(5 + 4A: + 4Ar + 3A:Ar) ^ 

504fc^ - 8584A^ - 188567: N - l5678k‘^N - 547lk^N - 642k'^N - 5296A^2 - 11700A: 


8768k^N^ - 2253k^N^ - 108k^N^ + 126A^^ - 1957A; A^^ - 16327:^A^^ - 234fc^A^^ 

2(7440 + 12872A: + 6892A;2 + 999k^ - 78k^ 


1052A^^ + 1837: A^^ - 90A:2A^^ + 240A^®), 

1 


21(2 + A^)(2 + A: + A^)4(5 + 4A: + 4Ar + 3A: A^)' 
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C217 

C218 

C219 

C220 

C221 

C222 

C223 

C225 

C226 


22672iV + 35476A: N + 17535k^N + 3062k^N + 162A:^iV + 27400iV2 + 36957A; 
15227k‘^N^ + 2295k^N^ + 144A;^A^2 + 16461iV3 + 17974A;iV3 + bAOOk'^N^ + A86k^N^ 
m3N* + 3879A; N* + 630k‘^N* + 576N^ + 252k N^), 

-^ ^ -7T7-r^2(680 + 1984A: + 2016A:2 + 865k^ + 134k^ 

464N + 1800A: N + 1622k^N + 443A:^A^ + 12A;^A^ - 552N^ - 49k + 212pN^ 

30k^N^ - 534N^ - 269k - 18k‘^N^ - 112N^ - 24k N^), 

— --- ^^^—-i(1440 + 4112A; + 3928^^ + 1605A:=^ 

21(2 + A^)(2 + A: + A^)4(5 + 4A: + 4iV + 3A:iV) ^ 

246A:^ + 1792A^ + 5488A: N + 4161A:^A^ + 1019pA^ + 36k'^N + 88N^ + 2235k 
1361k‘^N^ + l50k^N^ - 513A^^ + 397k + 180k‘^N^ - 143N^ + 66k N^), 

— -—--;-—---—--i(2400 + 5840A; + 4936A;^ + 1797A:^ 

21(2 + A^)(2 + A: + A^)4(5 + 4A: + 4iV + 3A:iV) ^ 

246A:^ + 4000A^ + 8944A: N + 5817k‘^N + 1259A;^A^ + 36k^N + 1960iV2 + 4683A: 
2225PN^ + 222k^N^ + 183A^=^ + 1117A;iV3 + 324A:2iV3 - 47iV^ + 138A;iV^), 

- ^^^^—-7(3360 + 4528A; + 1112A:2 - 645A:=^ 

246A:^ + 9248A^ + 11792A; N + 4119k^N + 181k^N - 36k^N + 9272N^ + 10005A: 
2959PN^ + 210k^N^ + 3993N^ + 3203k + 540k^N^ + 623iV^ + 294A; N^), 

- ^^^^—-2A(4800 + 7120A: + 2624A;2 - 357k^ 

246k^ + 12560iV + 16976A: N + 6603A:2A^ + 541A:^iV - 36k^N + 12080A^2 + 13677A: 
4255k‘^N^ + 318k^N^ + 5037iV3 + 4283A: + 756k‘^N^ + 767+ 402k N^), 

-^^-TTTTT-71-7T7-r^2i(480 - 656A: - 1912A;2 - 1221A;^ 

21 (2-h A^)(2-h A;-FiV)4(5-h4A;-h4A^-h3A:A^) ^ 

246A;^ + 2624A^ + 1424A: N - 849k‘^N - 539k^N - OOk'^N + 3656A^2 + 2661A; iV^ 

367k‘^N^ - 6k^N^ + 1905A^=^ + 1043A;iV3 + 108A:2iV3 + 335A^^ + 78k N^), 

167 967 

7(2 +A: +A^)2’ ^ “7(2 +A; + iV)2’ 

— --- ^^^—-(-k + iV)(2192 + 3204A: + 1549A:2 

21(2 +A^)(2 +A: +A^)4(5 + 4A: + 4iV + 3A:iV)^ 

246A;3 + 3540A^ + 3616A: N + 997k^N + 36k^N + 1867A^2 + 1036A: + 66PN^ 

321N^ + 18A:iV^), 

— --- ^^^—-(-k + N)(2672 + 3828k + 1741A:2 

21(2 +A^)(2 +A: +A^)4(5 + 4A: + 4iV + 3A:iV)^ 

246A;^ + 4404A^ + 4600A: N + 1237A:^iV + 36k^N + 2371iV2 + 1516A: N'^ + 138A;2A^^ 
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417N-^ + 90k N-^ 


C 227 — 


-k + iV)(4592 + 6324A: + 2509A:^ 


C 228 — 


C 229 — 


C 234 — 


21(2 + A^)(2 + A: + N)^{5 + 4k + 4N + 3k N) 

246k^ + 7860A^ + 8536A: N + 2197k‘^N + 36k^N + 4387iV2 + 3436A: N'^ + 426k^N‘^ 

801N^ + 378kN^), 

21(2 + A^)(2 + A: + N)^{5 + 4k + 4N + 3k ^ ^ ^ ^ 

(32 + 29k + Ok'^ + 3hN + l7kN + 9N^), 

-^- 77 -^- 7T7 -^^—r2(-A: + iV)(-1712 - 2580A: - 1357A;2 

21(2 +A^)(2 +A; + iV)4(5 + 4A; + 4A^ + 3A:A^) ^ 

246fc^ - 2676A^ - 2632fc N - 757k‘^N - 36k^N - 1363N^ - 556k + 6pN^ - 225N^ 


54k N^), 


C 230 — 

C231 = 

C 232 = 


-2{-k + N){-272 - 708k - 78lk‘^ - 246k^ 


2l{2 + N){2 + k + NY{5 + 4k + 4N + 3k N) 

84N + 320A; N - 37k^N - 36k^N + 149+ 884A: + 222k'^N^ + 63A^^ + 270A; iV^), 

2i{-k + iV)(76 + 41A; + 41iV + 6k N){32 + 55k + 18k‘^ + 41N + 35k N + lliV^) 

63(2 + A^)(2 + A; + N)^{5 + 4k + 4N + 3k N) ’ 

87(960 + 3728A; + 4872A;2 + 2623k^ + 498A;^ 


C 233 — 


21(2 + A^)(2 + A: + A^)5(5 + 4A: + 4iV + 3A: N) 

1168A^ + 6080A: N + 7815k‘^N + 3731A;3A^ + 576A:^iV - 680A^2 + 2481A; + 3627k‘^N‘^ 

1384k^N^ + 120k^N^ - 1591A^3 - 163A: + 444A;2Ar=^ + 108A;3A^=^ - 781iV^ - 76k N* 

l2k‘^N^ - 120N^ + 48k N^), 

-777-7777-;-TTTTT-77-7T7-r^4i(480 - 416A; - 1704A:2 - llllA:^ - 210A:^ 

7(2 + iV)(2 + A: + iV)5(5 + 4A: + 4iV + 3A;iV) ^ 

2864A^ + 1336A: N - 2271k^N - 1535k^N - 216k^N + 5504A^2 + 4359A: - 207k^N^ 

448k^N‘^ - 12k^N^ + 4687iV3 + 3583A: + 492k‘^N^ + 1825A^^ + 1012A; + 96k‘^N^ 

264N^ + 60k N^), 

^ 4i{-k +N){1520 +2760k+ 1615k^ 


21{2 + N){2 + k + iV)5(5 + 4A; + 4A^ + 3A: N) 

+ 306A;^ + 3896A^ + 5734A: N + 2573k^N + 336k^N + 3655A^2 + 3920A; iV^ + 1096A;2Ar2 

+ 48A:^iV2 + 1477iV3 + 916A; + 84k'^N^ + 216A^^ + 24A; N^). 


The fusion rule is 


[$(/)’*] . = [P] + 

2 ----- 


hhi _ 




(1) s(i)+ 




42),*1 


,PI,, 
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Appendix H.5 The OPE between the higher spin-3 current 

The OPEs between the higher spin -3 current is given by 




( 1 ), 


Cl + 


C 2 + C 3 + C^L + C5G^ r 


{z — w)^ {z — wY 
+C6 + C7 r* + C 8 UU + Cg dU + Cio dr r + (cn + Ci2 r^ r r 


+ci3 r* rr r' 

1 


[z — wj 


(w) + 


ci4 + ci5 + ci6 + Cn 

2 2 2 2 


{z — w)^ 

.( 2 ) 


d{ pole- 4 ) 


.( 1 ) ^( 1 ) 






-f-Ci9 ^ $0 ^ -h C20 ^ ( 9 $o ^ -|- C21 L #Q ^ -1- C22 L #Q ^ #Q ^ -|- C23 d^L -\- C24 L L 

+C25 dLU + C 26 LdU + C27 LG^r + C 28 LUU + c^g L + C30 L V V + C31 L dr P* 
+C32 dG^ G* + C33 G* G^ r^ + C34 a(G* rr P^' + C35 G* dr + d^G^ r -h C37 dG^ aP* 
+C 38 G* d^r + C39 G* G^' P* P^' + C40 G* Ur + C41 dG^ UT + C42 G* dU P* 

+C 43 G* U ar* + C 44 G* P* dr P^' + C 45 d‘^r^ r^ + C 46 dT^ dT^ + C 47 d'^T^ P* P^' 


-fC 48 d‘^r P^' + C49 dT^ a(r* P^') -F C50 ar* dr + C51 dT^ U + C52 dU 

+C53 UU + C5i r^ r^ + C55 r^ r^ dr r* + Cse {dr^ P*^ P^’ + dr P^') 

+C57 {T^ U dr r - dU r* r^) + C58 d^U + C5gd‘^UU + cgo dU U U + cei dU dU 
+C 62 UUUU + ce 3 UUdrr + U P* + ces dU ^P* P* + cee ^P* 

+C67 dr P* dr r + ces aT* P* + C69 + C70 L + C71 L P'^ P' 

-1-C72 L p* p^' p'^ p' + C73 (( 9 G* r’^ p' + G* r^ dr) -1- C74 G* dr’^ p' + C75 G“ r^ r“ 


+C 76 [dG^ P^' P'^ P' - G* d{r P^ P')] -h C77 d‘^r^ + 073 dT^ dT^^ + C79 d^T^ P^ P' 

+C 80 d‘^r p' + C 81 r^ dr dr + cgs dr^ d{r r*) + C83 (dr^ u - r^ du) 
+C84 r^ dr r“ + C85 ar* d{r r') + cge d'^r r^' r'j 

( C 87 r^ r^ r^ + C88 u p^) - dr^ u r^] (i - 5 ^^ - 

■ a( pole-2) + C 89 a"#;,") + C 90 #!,")) + C 91 d^i + C 92 ^^(g* p* 


{z — w) 


+C93 d^r^ rr + C94 d\r^ r* r^') + C95 aV + C96 a='(G u) + C97 aT' r* + C98 aT' ar' 


+e^r] cgg Q^{T^j ri) + doo d^{r^ r p') + cioi a=^(r* r^' p') 


(«;) + 
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where the coefficients are given by 


Cl 

C 2 

C 3 


C 4 


C 5 

C 6 

C 7 

cs 

cg 

ClO 


—-;-—---—- N(225 + 405A; + 218k^ + Sik^ + 405iV 

3(2 +A: +A^)3(5 + 4A: + 4iV + 3A:A^) ^ 

644fc N + 281k‘^N + SOk^N + 218N^ + 281k + 75k^N^ + 34iV^ + 30A: N ^), 

8{k - A^)(-ll -4k-4N + 3k N) 

~ {2 + k + N){5 + 4k + AN + 3k N)' 

- -—-;-—---—-r^77774(A: - iV)(-3300 - 8203A: - 7482^^ 

(2 + iV)(2 + A: +A^)3(5 + 4A: + 4iV + 3A;iV)2 ^ 

2928k^ - 416k^ - 10367A^ - 22061k N - 16518k^N - A876k^N - AA8k'^N - 12601A^^ 
21336A: - 11130A;2At2 - 1331A:3A^2 + - 7302N^ - 8654A: - lA01k‘^N^ 

987k^N^ + 180k^N^ - 2080iV^ - 1120A: + 759k‘^N^ + 378k^N^ - 22AN^ + A8k 


lAAk^N^), 


-16(600 + 3310A: + 5749A;^ + 4458A:^ + 1616A:^ 


(2 +A; + iV)3(5 + 4A; + 4A^ + 3A;A^)2 v ' ' 

224A;^ + 2210A^ + 10823A; + 16343A:2A^ + 10630A:^A^ + 3052A;^A^ + 304pA^ + 3204iV2 

13751A; + 17594k‘^N‘^ + 9128k^N^ + mAbk'^N^ + 90k^N^ + 2336N^ + 8584A: 

89A0k‘^N^ + 3A15k^N^ + 387k^N^ + 86AN^ + 2624A: + 2032k‘^N* + 459A;3A^^ 

128iV^ + 304A;iV^ + 144A;2iV^), 

64i(A: — A^) (7 + 5A: + hN + 3k N) 

~ {2 +k + Ny{3 + Ak + AN + 3kNy 

- --- ^^^—-2(-240 - 772k - 719k'^ - 246/c^ - 24A;^ 

(2 +Ar)(2 +A: +A^)3(5 + 4A: + 4Ar + 3A;Ar) ^ 

452A^ - 1280A; N - 825k‘^N - 109k^N + 18k^N - 329A^^ - 8947: - 388k^N^ 


15k^N^ - 123 A^^ - 3477 - 90k^N^ - 20N* - 57k N*), 

-7 - 77 T 7 -;- 77 T 77 - 77 - 7 T 7 -r^8*(-240 - 6527 - 5637^ - 1987^ - 247^ 

(2 +A^)(2 + 7 +A^)4(5 + 47 + 4Ar + 37A^) ^ 

332A^ - 9087 N - 531k^N - 49k^N + 187^A^ - 113A^^ - 5227 N'^ - 208k^N^ + 3k^N^ 
3N^ - 2037 - bAk'^N^ + AN^ - 397 A^^), 

--^---4--—--—16(120 + 5667 + 6977^ + 3347=^ + 567^ + 346A^ 

(2 + 7 +Ar)4(5 + 47 + 4A^ + 37A^) ^ 

12437 N + 112572A^ + 355k^N + 307^ A^ + 364A^2 + 10057 + 605k^N^ + 93k^N^ 

176N^ + 368k + 117k‘^N^ + 32A^^ + 487 A^^), 

256(7- A^) (7+ 57+ 5AT+ 37 AT) 

“ (2 + 7 + Ar)2(5 + 47 + 4Ar + 37 AT) ’ 

-7-7777-;-77777-77-7T7-r^8(1200 + 38607 + 40097^ + 17867^ + 2967^ 

(2 +A^)(2 + 7 +A^)4(5 + 47 + 4Ar + 37A^) ^ 
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Cll 

Cl2 

Cl3 

Ci4 

Cl5 


Cl 6 


Cl7 

Cl8 

Cl9 


2260A^ + 6992A: N + 5669k‘^N + l767k^N + 178A:^iV + 1839iV2 + 5660A: + 3278k‘^N^ 

Qbdk^N"^ + QOk^N^ + 1045iV3 + 2903A: + 1012A:2iV3 + 78k^N^ + 396iV^ + 847A: 

12Qk‘^N^+ QAN^+ 96kN^), 

- -—-;-—^---—- r^ik - iV)(240 + 169A; - 22P - 2Ak^ + 399iV 

(2 + iV)(2 +A: +A^)3(5 + 4A: + 4iV + 3A;iV)^ 

329k N + 99k‘^N + 18A;^+ 229N‘^ + 209A: + Q3k‘^N‘^ + 44A^3 + 39k N ^), 

Ai{k - iV)(-ll - 4A; - 4A^ + 3A: N){8 + 17A; + 6P + llA^ + iikN + 3N^) 

(2 + iV)(2 + A; + iV)4(5 + 4A; + 4A^ + 3A; N) ’ 

4(A: - A^)(-ll - 4A: - 4A^ + 3A: A^)(32 + 55k + 18k‘^ + AIN + 35k N + lliV^) 

3(2 + A^)(2 + A: + A^)5(5 + 4A: + 4iV + 3A: N) ’ 

4, 

--—-;-77777^^-37-33;-3^2(3540 + 6967A: + 4333A:^ + 856k^ 

{2 + N){2 + k + N)^{59 + 37k + 37N + 15kN) ^ 

9155A^ + 15113A; + 7503A;2A^ + 1073A:^A^ + 8850A^2 + 11465A: A^^ + 4022A;2A^2 

291A;^A^2 + 3732A^=^ + 3346A; A^^ + Q30k‘^N^ + 571A^^ + 249A: A^^), 

-7-7777-;-777777-77-7T7-r^4(300 + 529k + 322k‘^ + 6Ak^ + 941Ar 

(2 +A^)(2 +A: +A^)2(5 + 4A: + 4Ar + 3A:A^) ^ 

1499A: N + 807k^N + 134A:^A^ + 1023A^2 + 1373A; N'^ + 581k‘^N‘^ + 60k^N‘^ + A68N^ 

481 A; + 12Qk‘^N^ + 7QN^ + A8k N^), 

4(60 + 77k + 22^ + 121N + ll5k N + 20A:2Ar + 79N^ + A2k + IQN^) 

(2 +Ar)(2 +A: +A^)2 ’ 

4(A: - A^)(60 + 77k + 22P + 121N + 115A: N + 20k‘^N + 79N‘^ + A2k + 16A^3) 

3(2 +A^)(2 +A; +Ar)3 ’ 

-^-777777-;-777T^-77-7T7-r^77772(270000 + 1234200A; + 2248423A;2 

3(2 +Ar)2(2 +A: +A^)4(5 + 4A: + 4Ar + 3A:Ar)2 ^ 

2109002A;^ + 1078176A:^ + 285344A:® + 30592A;‘^ + 1411800Ar + 6109534A; A^ 

10414874A:^A^ + 9033455A:^A^ + 4209758fc^A^ + 99725Ak^N + 93A72k^N + 3243943A^^ 

13158782A: A^2 + 20720450A:2A^2 + 16331581A:^A^2 + 6767761A:^A^2 + 1382326k^N^ 

^ n6672A’6 N‘^ + 4283022 + 16093703A’ + 23038371 P /v3 i i «i QOSSSp at3 


+ 5744440A:^A^^ + 955517A;®A^3 + 54546A:® A^^ + 3548664A^^ + 12169899A: 

+ 15503581A:2A^^ + 9335680A;3A^^ + 2703938A:^A^^ + 329289k^N^ + 10620A;®A^^ 

+ 1882855A^® + 5780218A; + 535A592k‘^N^ + 3120773A:^A^® + 662631A:^A^® + 44982A;^A^^ 

+ 621816A^® + 1664194A: + 1504244A:2A^® + 544839A:^A^® + 64944A;^A^® + 116256A^^ 

+ 261080A: N'^ + 177927k^N'^ + 36666k^N'^ + 9376Ar® + 16656A; + 7056A;2 A^®), 

C 20 = -73 - , -—2(60 + 77A: + 22A;2 + 121A^ + 115A;Ar + 20A;2A^ + 79Ar2 + 42A;Ar2 

(2 + iVj^(2 + A; + 
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C21 


+ 16A^^) (60 + 73k + 20k‘^ + 125N + 113k N + 19k‘^N + 83N‘^ + 42k N'^ + 17N ^), 

32{k - N){-14 -k- N + 12kN) 

~{5 + 4k + 4N + 3k N){59 + 37k + 37N + 13k N) ’ 

= (2 + N )(2 + ^ + N)H 5 + 4 ^ + 4 iV + 

+ 303iV + 505A: N + 277k‘^N + 4<ok^N + 325A^2 + 455A: + 193k'^N‘^ + 29k^N‘^ + 148N^ 

+ 159A;iV3 + 42A;2Ar3 + 24A^^ + 16A:A^^), 

C23 = —-r-^—^-^4(-1944 - 3798/c - 1217A;2 + 562k^ + 232k^ - 1530A^ + 1603A: N 

^ 3{2 + N){2 + k + Ny ^ 

+ 5764k^N + 2867k^N + 3147:^+ 2080iV2 + 7792k + 61497:^iV2 + 1137A;^iV2 

+ 2496A^^ + 4174A; + 1332k'^N^ + 816iV^ + 591A; + 80iV^), 

C24 = -7 -7777-;-TTTTT^- 77 - 7^7 -r^77T7l6(-800 - 3055A; - 3842/c2 - 1968^^ 

(2 +A ^)(2 +A: +A^)2(5 + 4A: + 4iV + 3A:A^)2 ^ 

- 352A;^ - 1905A^ - 7099fc N - 8182k'^N - 3652k^N - 528k^N - 1347A^2 - 54827: N'^ 

- 5790k‘^N^ - 2107k^N^ - 1947^- 48A^^ - 13747 - UAbk'^N^ - 3Q7k^N^ 

+ 256Ar^ + 807 - bbk'^N^ + Q4N^ + 407 A^^), 

C25 = 7 -7777-;- 777 . 7 ^- 77 - 7^7 --—32(200 + 4557 + 3267^ + 727^ + 575A^ 

^ (2 +Ar)(2 + 7 +A^)3(5 + 47 + 4Ar + 37Ar) ^ 

+ 11487 N + 691k^N + llSk^N + 617N^ + 10367 + 480k^N^ + 50k^N^ + 288N^ 

+ 3757 + 1057^ Ar3 + 48 A^^ + 407 A^^), 

C26 = 7 -^-77777- ^7 -ttt -r^64(50 + 777 + 387^ + 67^ + 118A^ + 1577 A^ 

(2 + 7 +Ar)3(5 + 47 + 4A^ + 37A^) ^ 

+ Q9k‘^N + 107^ A^ + 84N^ + 807 + 217^ A^^ + 18Ar3 + 87 N^), 

32i{k - N) 

“ (2 + 7 + Ar)(5 + 47 + 4A^ + 37 A^) ’ 

C 28 = -7 - 7777 -;- 777 ^- 77 -7^7-r^32(-160 - 4437 - 3467^ - 807^ - 293A^ 

^ (2 +A^)(2 + 7 +A^)3(5 + 47 + 4Ar + 37A^) ^ 

- 6957 N - 415k‘^N - 58k^N - 143N^ - 3057 - llbk'^N^ - 277 + 8 A^^), 

C29 = 7 - 7777 -;- 777 ^^- 77 -TTT-r^8(-160 - 4437 - 3727^ - 1057^ - 67^ 

(2 +Ar)(2 + 7 +A^)3(5 + 47 + 4Ar + 37Ar) ^ 

- 293A^ - 6637 N - AlQk'^N - Q7k^N - 149A^^ - 2747 - lOQk'^N^ - 5N^ - 207 


C 26 — 


C27 — 


C30 — 


7N^), 

- ---^^^—-32i(-160 - 4437 - 372P - 105k^ - 67^ 

(2 +A^)(2 + 7 +A^)4(5 + 47 + 4A^ + 37A^) ^ 

293A^ - 6637 N - 416k‘^N - 67k^N - 149N^ - 2747 - lOGk'^N^ - 5N^ - 207 


7N^), 
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C31 


C32 

C33 

C34 

C35 

C36 


C37 


C38 


C39 

C40 

C41 

C42 

C43 


(2 + iV)(2 + A: + N)*{5 + Ak + AN + 3k N) 
lAAlN - 3827A: N - 2981k‘^N - 792k^N - 58k^N 


32(-720 - 2231A: - 2167^^ - 805A:^ - 98k^ 
870N^ - 2066k - 1196k^N^ 


167k^N^ - lOOA^^ - 359A; - ISOk'^N^ + A5N^ - 13k + 8N ^), 

--—-r^4(224 + 440A: + igiA;^ + 18A:=^ + 312A^ + 344A; N + A9PN + 105N^ 

{2 + N){2 + k + Ny ^ 

38kN‘^ + 7N^), 

8i{32 + 55k + 18k‘^ + AIN + 35k N + 

(2 +A^)(2 +A: +A^)3 ’ 

8(80 + 92k + IIP - 6P + 172A^ + 158A: N + 2lPA^ + ^ 54^ ^2 ^ 25N^) 

(2 +A ^)(2 +A; + iV)4 ’ 

8(80 + 156A; + 12lP + 30P + 108iV + 130A: N + 55k‘^N + 37N^ + 16k N"^ + 3N^) 

(2 + iV)(2 +A; + iV)4 ’ 

-^-TTTT-;-TTTTT-71-7T7-r^2i(10200 + 22646A; + 16515P + 4158P 

3(2 + iV)(2 +A: + iV)4(5 + 4A: + 4iV + 3A;iV) ^ 

184P + 31534iV + 63736A: N + 42753PiV + 10517PiV + 806pA^ + 37025iV2 
65040A;iV2 + 36966pA^^ + 738lPiV2 + 492PiV2 + 20073A^^ + 28753A:iV3 + 12150PiV3 
1374A:3iV3 + 4796iV^ + 5051A: N* + 1146A:2A^^ + 376A^® + 264A: N^), 

- ^^^^—-4i(7500 + 14357A: + 8954P + 1832P 

3(2 + iV)(2 +A: + iV)3(5 + 4A: + 4iV + 3A;iV) ^ 

18193Ar + 29851A: N + 14859PiV + 2146pA^ + 15915A^^ + 21781A: N'^ + 7945pA^^ 
588PA^2 + 5892A^3 ^ q^qi}. + 1386PA^=^ + 776N^ + 600k N^), 

- --- ^^^—-67(2200 + 5718A: + 517lP + 1918P 

(2 +A^)(2 +A: +A^)4(5 + 4A: + 4iV + 3A:A^) ^ 

248P + 6862 N + 1 6072A^ N + 1 2889k^ N ^ A^ 33P N + 454P N + 8433 -ul 71 28k AA^ 


11438PiV2 + 2813PA^^ + 204pA^2 + 5017A^^ + 8361A;iV^ + 4158pA^^ + 582k^N^ 

1A20N^ + 1771k N^ + A98k‘^N^ + 152N^ + 120k N^), 

16(32 + 55k + 18P + 41A^ + 35A: iV + 

(2 +A ^)(2 +A; +’ 

32(32 + 55k + 18P + 41A^ + 35A: iV + 

(2 +A ^)(2 +A; +’ 

87(224 + 440A; + 19lP + 18P + 312iV + 344A: N + 49PiV + lOSiV^ + 38k N^ + 7N^) 

(2 +A ^)(2 +A; +A^)4 

24A(64 + 136A; + 6lP + 6P + 88N + 104A: N + ISPA^ + 27N‘^ + lOA: N^ + N^) 

(2 + iV)(2 +A: +’ 
24A(-32 - 52k - 3P + 6P - 28N - Ak N + 19k^N + 7N‘^ + 18k N‘^ + 5N^) 

(2 + iV)(2 +A: + iV)4 ’ 
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C44 

C45 

C46 

C47 

C48 

C49 

C50 

C51 

C52 

C53 

C54 

C55 


32i(A; - iV)(32 + 55A; + 18P + 41A^ + 35A: 

(2 + iV)(2 +A: +’ 

^+ 3431A:2 + ISIOA:^ + 288k^ + 4776iV + 12410A: N 
11728k^N + 3721A:^iV + 306A:^iV + 8435A^2 + 16432A: + 9814:PN^ + 1543k^N^ 


6138A^^ + 8017A;iV^ + 2405A;2A^^ + 1980A^^ + 1307A;iV^ + 235A^®), 

—7-7m + 17424A: + 13823A:^ + 4438A;^ + 504A:^ + 18288A^ 

37358A; N + 23848A:^iV + 5791A;^A^ + 414A:^A^ + 18983A^^ + 30328A: N'^ + U176k^N^ 


1921k^N^ + 9750iV^ + 11035A; + 2855k^N^ + 2A90N^ + 1505A; A^^ + 253N^), 

— -—---—2i(3792 + 8784A: + 7343^^ + 2506A:^ + 288k^ + 11376A^ 

O ( Z ~1~ 7V ) i V ) 

22718A; N + 15652A:2A^ + 4057A;^A^ + 306A:^A^ + 13415A^2 + 21532A: + m62k^N^ 


1537k^N^ + 7698A^^ + 8785k + 2387k‘^N^ + 2136A^^ + 1289A: + 229A^^), 

— ----^4i(720 + 384A: + 959A:2 + 1066^^ + 288k^ + 5184A^ + 8390A: N 

o (z H" 7V J {2i~\~r\:~\~ i V ) 

7084A:2A^ + 2761A;3A^ + 306A:^A^ + 9935A^2 + 14020A; A^^ + 7258k^N^ + 1249k^N^ 
7938A^^ + 7897k + 1979A;2A^^ + 2832A^^ + 1457A; A^^ + 373A^®), 

— --r-^-^--4i(6480 + 15552A; + 12635A;2 + 4246^;^ + 504A;^ + 18432Ar 

3(2 + A^)2(2 + A: + Ar)5 ^ 

35462A; N + 22282k‘^N + 5419A;^A^ + 414A:^A^ + 29527 + 30304A: + 13318A;2A^2 

1783A:^A^2 + 11388A^^ + 11467A: A^^ + 2669k^N^ + 3096A^^ + 1607A; A^^ + 331A^®), 

— -—---^4i(6864 + 15888A; + 12047A;2 + 3466A;^ + 288k^ + 19632Ar 

O ( Z “h 7V J i2i~\~rC~\~ i V ) 

36446A; N + 21748k‘^N + 4729A;^A^ + 306A:^A^ + 21863A^^ + 31036A: N'^ + 13219k^N^ 


1633k^N^ + 11874A^3 ^ 11569 A: A^^ + 2675k^N^ + 3144A^^ + 1577A; A^^ + 325A^®), 
8(80 + 92k + IIP - 6 P + 172A^ + 158A; N + 2lPA^ + 119A^2 ^ 54 ^ ^2 ^ 25N^) 

{2 + N){2 + k + N)^ 

8(20 + 21A: + 6P + 25N + 13A: A^ + 7N^) 

(2 +A ^)(2 +A: +A^)3 ’ 

8(32 + 55k + 18P + 41Ar + 35A; A^ + 

{2 + N){2 + k + N)* ’ 

4(32 + 55k + 18P + 41Ar + 35A: A^ + llA^^) 

(2 +A ^)(2 +A; +Ar)4 ’ 

16(32 + 55k + 18P + 41A^ + 35A: A^ + llA^^) 

(2 +A ^)(2 +A; +A^)4 ’ 
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C56 


C57 

C58 


C59 


ceo 

Cei 


C62 

C63 

C64 

C65 

^66 


C67 

C 68 


16(32 + hhk + 18P + 41A^ + 35A: 

(2 +A ^)(2 +A; + iV)4 ’ 

32i(A: - A^)(32 + hhk + 18P + 41iV + 35A; 

(2 +A ^)(2 +A: +A^)5 ’ 

-^-^777-;-777T7-77-7T7-7^8(5100 + 11207A; + 7790A:2 + 1688A;^ 

3(2 +Ar)(2 +A: +Ar)3(5 + 4A: + 4Ar + 3A;Ar) ^ 

14683 AT + 27175A: N + -6 28n6A:3A^ -6 14553A^2 -6 23353A: + 16786^2 yy 


1152A:^A^2 + 6564A^3 + 8003A: + 2268PN^ + 1064A^^ + 792k N^), 

— -^- 778(744 + 1890A: + 2347A;2 + 1258A:3 + 232k* + 3342N + 7963A; N 

3{2 + N){2 + k + Nf ^ 

7A80k‘^N + 2771A;3A^ + 314A:^A^ + 4924Ar2 + 9160A: + 57Alk‘^N^ + 1077k^N^ 

3084A^=^ + 3886A; + 1232A;2A^^ + 840A^^ + 531 A; N* + 80 A^^), 

64(60 + 77k + 22k‘^ + 121Ar + 115A: N + 20A;2A^ + 79N‘^ + 42A: + lOA^^) 

(2 +A ^)(2 +A; +Ar)4 ’ 

— -—--^8(2664 + 8298k + 8071A:2 + 3190A;^ + 448A;^ + 7110A^ + 17443A; N 

o (z “h 7V J f z “h rC ~h -/V ) 

13072A;2A^ + 3695k^N + 314A:^A^ + 7192A^2 + 13660A: N'^ + 7337k‘^N^ + 1173A:^A^2 


3540A^=^ + 4786A; + 1424A;2A^=^ + 832N* + Q27k N* + 80A^^), 

16(32 + hhk + 18A;2 + 41A^ + 35A: A^ + llA^^) 

(2 +A ^)(2 +A; +A^)4 ’ 

48(32 + hhk + 18P + 41A^ + 35A: A^ + llA^^) 

(2 +A ^)(2 +A; +Ar)4 ’ 

64(/c - A^)(17 + lOA; + lOA^ + 3k N) 

3{2 + k + Nf(3 + Ak + AN + 3kNy 
I28{k - N){-l + k + N + 3kN) 

~3{2 + k + Nf(3 + Ak + m + 3kNy 

—u -^2(35856 + 99720A: + 88801A:^ + 31798^^ + 3952A:^ + 103176Ar 

236242A: A^ + 167694A:^A^ + 44887A:^A^ + 3718 A;^A^ + 116785A^^ + 215754A; A^^ 


115498A:2A^2 + 20095A;3A^2 + 628k*N^ + 66578Ar3 ^ 94383^; A^3 ^ s3633k^N^ 

2598k^N^ + 19992A^^ + 19529A: A^^ + 3352k^N* + 2945A^® + 1506 A; A^^ + 160 A^®), 

32(2 + 2A; + A;2 + 2A^ + A^2)(32 + 55 A: + ISA:^ + 41Ar + 35A; A^ + llA^^^ 

(2 +Ar)(2 +A; +Ar)6 ’ 

-^--r-^-^-^2(16912 + 42312A: + 39553A:2 + 15702A;3 + 2224A:^ + 55624A^ 

3(2 +Ar)2(2 +A: +A^)5 ^ 

120178A: A^ + 93150A;2a^ + 28743A;^A^ + 2854A:^A^ + 73073A^2 + 128394A; A^^ ^ ^^27Ak‘^N^ 


15087k^N^ + 628k*N^ + 48226A^^ + 63231A: + 24081A;2A^3 + 2118A:^A^^ + 16568Ar^ 
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Cm 


CjO 

C71 

C72 

C73 

C74 

C75 

C 76 

C77 

C 78 

C79 


Cso 


13913A;iV^ + 2392k^N^ + 2737+ 1026k + 160iV®), 

(60 + 77k + 22k^ + 121N + 115A: N + 20k^N + 79N‘^ + A2k N‘^ + 

2(2 + iV)(2 +A: +A^)2 ’ 

4(A; - A^)(13A: + 6P + 3A^ + 9A; + iV^) 

“ (2 + A^)(2 + A: + A^)2(5 + 4A: + 4iV + 3A: A^) ’ 

167(A; -N){3 + I7k + 6^ + llA^ + llA: A^ + 3A^2) 

(2 + Ar)(2 + A: + Nf(6 + Ak + 4:N + 3k N) ’ 

16(A: - A^)(32 + 55A; + ISA;^ + 41A^ + 35A; A^ + llA^^) 

3(2 + A^)(2 + A; + Ar)4(5 + 4A; + 4A^ + 3A: N) ’ 

8(48 + 97k + 47A:2 + 6k^ + 71A^ + 85A: A^ + 17A;2A^ + 23N‘^ + 14A: + 3A^3) 

{2 + N){2 + k + NY ’ 

8(64 + 139fc + 76k‘^ + 12k^ + lOlA^ + 135A: N + 34:k‘^N + 4:5N^ + 28k + 6N^) 

(2 +A ^)(2 +A: +A^)4 ’ 

4i(32 + 55k + 18A;2 + 41A^ + 35A: A^ + llA^^) 

(2 +A^)(2 +A; +Ar)4 ’ 

87(32 + 55k + 18A;2 + 41A^ + 35A: A^ + llA^^) 

3(2 +A^)(2 +A; +A^)4 ’ 

—--r--^-77(1280 + 1748A: + 347A:2 - 294A:3 - 96A:^ + 3116Ar + 2960A; N 

2{2 + Ny{2 + k + 

264:k^N - 667k^N - 102k^N + 2933A^2 + 1612A: - 700PN^ - 305k^N^ + 1330A^^ 


275k - 2Alk‘^N^ + 292A^^ - A; A^^ + 25N^), 

— --r-^-^- 77(1280 + 868k - 1005P - 882k^ - 168k^ + 3516A^ + 1768A: A^ 

2(2 +A^) 2(2 +A: +Ar)4^ 

2048A:^A^ - 1213A;^A^ - 138A:^A^ + 3653A^^ + 1032A; A^^ - 1506A;2A^2 - 431A:^A^2 


^62N^ + 113A: - 367k‘^N^ + 390Ar^ - 31A: A^^ + 31A^®), 

;-—--;--4-------—7(2400 + 11084A; + 18711A;2 + 15702A;3 

(2 + A^)2(2 + A: + N)^{5 + 4k + 4N + 3k N) ^ 

mk^ + 1152k^ + 18676N ' at --- 


2088k^N + 41221A^2 ^ 121988A; A^^ + 135606A;2A^2 + 67979k^N^ + 14803A;^A^2 
918A;^A^^ + 41044A^3 + 99658k + 87861A:^A^^ + 31406A;3A^3 + 3711A:^A^^ + 20582A^^ 

38989A; + 24777PN^ + 4899A:=^Ar^ + 5039A^^ + 6634A: + 23l9k‘^N^ + 476A^® 

321A;Ar®), 


--r--^^^—-2i(12000 + 42796A; + 56367A;2 + 34950A:=^ 

+ A^)2(2 +A: +Ar)5(5 + 4A: + 4Ar + 3A;Ar) ^ 

80A;^ + 1152A:® + 48404Ar + 155356A; A^ + 181326A;2A^ + 97186A;^Ar + 23780k‘^N 
8k^N + 81197A^^ + 227644k + 225930k^N^ + 98023A:^A^^ + 17675A;^A^^ 
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C81 


C82 


C 83 

C 84 

C85 

C 86 

C87 

C 88 

C89 

Cgo 


918k^N^ + 71672iV^ + 168962A:iV^ + 134205A;2A^^ + 42058A;^iV3 + 4191A;^A^^ 

+34810iV^ + 65225A; + 37209k‘^N^ + 6387k^N^ + 87Q7N^ + 118A6k + 3711k‘^N^ 

892iV® + 705A;iV®), 

—-—--;----—--2i(12000 + 38956A; + 46695A;2 + 27510A:=^ 

3(2 +A^)2(2 +A: + iV)5(5 + 4A: + 4iV + 3A;iV) ^ 

8552k^ + 1152k^ + 52244iV + 155116A:iV + 168210A:2A^ + 86146A:^A^ + 21620A:^A^ 
2088PiV + 91109A^^ + 238948k + 223470k^N^ + 93139k^N‘^ + 17027A;^A^^ 

918A;^A^^ + 80924iV3 + 180506A:iV3 + 136773A;2A^^ + 41446A;^iV3 + 4191A;^A^^ + 38494iV^ 
mi73kN^ + 38073A:2A^^ + 6387k^N^ + 9295iV^ + 12242A;iV^ + 3711A;2iV^ + 892N^ 


705k N^), 

— - ^ ^ -^2i(480 + 1860A: + 2317A;2 + 1082A:^ + 168A:^ + 1404iV + 4468A;iV 

(2 + iV j (2 + K + iV j 

4360A:^iV + 1461A;^A^ + 138A:^A^ + 1687iV2 + 4148A: N'^ + 2818k‘^N^ + 505k^N^ 


1042A^^ + 1735k + 609k‘^N^ + 322A^^ + 269k + 39N^), 

4(64 + 136k + 61k^ + 6k^ + 88N + 104A: N + 15A:^A^ + 27N‘^ + lOA: N"^ + N^) 

(2 +A^)(2 +A; + iV)4 

16{k - N){32 + 55k + 18k‘^ + 41N + 35k N + lliV^) 

3(2 +A^)(2 +A; +A^)5 ’ 


- ,,, ^ , -^4(32 + 55k + 18P + 41iV + 35A;iV + 11A^2W20 + 27k + 8P 

1 + Ny{2 + k + N)^ ^ 

m + 39kN + 7k‘^N + 25N‘^ + 14A: + 5N^), 

■. -—-;-^4(32 + 55k + 18A;^ + 41A^ + 35A: + llAr2)(60 + 65k + 16^:^ 

2 + A^)2(2 + A: + A^)6 ^ 

\3N + 109A: N + 17A:^A^ + 91A^^ + 42k + 19A^^), 

4(32 + 55k + 18P + 41Ar + 35A; A^ + 

{2 + N){2 + k + N)^ ’ 

8z(32 + 55k + 18A;2 + 41A^ + 35A: A^ + llA^^) 

(2 +A^)(2 +A; +Ar)4 ’ 

k - Ar)(-ll - 4A; - 4A^ + 3A; N) 

2 + k +N){5 + 4k + 4N+ 3kN)' 

■. -—--^^-----r^77T7(-A: + Ar)(-3300 - 8203A: - 7482/^^ 

2 +A^)(2 + A; + A^)3(5 + 4A; + 4A^ + 3A;A^)2^ 

I98fc3 _ zLlfiA’^ - - 22 m^k M - _ Afi7(]k^N - zLzLS^^Af - 19fini N 


21336k - 11130k^N‘^ - 1331k^N‘^ + - 7392A^^ - 8654A: - 1491k‘^N^ 

987k^N^ + 180A;^A^^ - 2080Ar^ - 1120A: + 759k^N^ + 378k^N^ - 224N^ + 48A: 

144k‘^N^), 
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-^^-71-7T7-r^77T72(600 + 3310A; + 5749A:2 + 4458^;^ + 1616A:^ 

3{2 + k + N)^{5 + 4k + 4N + 3kN)^ ^ 

224k^ + 2210N + 10823A; N + 16343A:2A^ + 10630A:^A^ + 3052k^N + 304pA^ + 3204iV2 
13751A; + 17594A:2A^2 + 9128A:^iV2 + 1845A;^iV2 + 90k^N^ + 2336N^ + 8584k 

8940k‘^N^ + 3415A;^iV3 + 387k^N^ + 864N^ + 2624A: + 2952k‘^N^ + 459A;^A^^ 

128iV^ + 304A;iV^ + 144A;2iV^), 

8i{k -N){7 + 5k + 5N + 3k N) 

3{2 + k + NY{5 + 4k + 4N + 3kNy 

12(2+^)(2 + fc+m5 + 4fc +47V+ 3fc7V) P^° + 7721= + 719.^ + 246P + 24fc‘ 

452A^ + 1280A; N + 825k‘^N + 109A;^A^ - 18A:^iV + 329iV2 + 894A; iV^ + 388PN^ 


15k^N^ + 123A^3 + 347A; + 90k^N^ + 29N* + 57k N ^), 

-^-7777-;-77777-77-7T7-r^2i(240 + 552k + 563A:2 + 198A:=^ + 24A;^ 

3(2 + iV)(2 +A: + iV)4(5 + 4A: + 4iV + 3A;iV) ^ 

332iV + 908A: N + 531A:2A^ + 49k^N - l8k‘^N + 113iV2 + 522k + 208k^N^ - 3k^N^ 

3N^ + 203k + 54k‘^N^ - 4N^ + 39k N^), 

32{k -N){7 + 5k + 5N + 3kN) 

3{2 + k + N)‘^{5 + 4k + 4N + 3kN)' 

-^^-77777—^77-7T7-7^2(120 + 566k + 697k^ + 334k^ + 56k^ + 346N 

3{2 + k + Ny{5 + 4k + 4N + 3kN) ^ 

1243A: N + 1125k‘^N + 355k^N + 30A:^iV + 364N^ + 1005k + 605k^N^ + 93k^N^ 

176N^ + 368k + 117k‘^N^ + 32N^ + 48k N^), 

— --- ^^^—-(1200 + 3860A; + 4009A;2 + 1786A;3 + 296A;^ 

3(2 + N){2 + k + iV)4(5 + 4A; + 4A^ + 3A; A^) ^ 

2260A^ + 6992A: N + 5669k‘^N + 1767pA^ + 178A:^iV + 1839iV2 + 5660A: + 3278k‘^N^ 

659k^N‘^ + 60k^N^ + 1045iV3 + 2903A: + 1012k‘^N^ + 78k^N^ + 396N^ + 847k 


126k‘^N^ + 64N^ + 96k N^) 

1 


-2(1200 + 3860A: + 4009A;2 + 1786P + 296A:^ 


3(2 +A^)(2 +A; + iV)4(5 + 4A; + 4A^ + 3A;A^) ^ 

2260A^ + 6992/c N + 5669k‘^N + 1767k^N + 178A:^iV + 1839iV2 + 5660A: + 3278k‘^N^ 

659k^N‘^ + 60k'^N^ + 1045iV3 + 2903A: + 1012A:2iV3 + 78k^N^ + 396iV^ + 847A: 


I26k‘^N* + 64N^ + 96k N^) 

1 


-k + iV)(240 + 169A; - 22k‘^ - 24k^ 


24{2 +N){2 + k +Nf {5 +4k + 4N + 3k Ny 
+ 399iV + 329k N + 99k'^N + 18A:^iV + 229N‘^ + 209A: + 63k‘^N‘^ + 44iV^ + 39k N^, 
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ClOO — 


ClOl — 


i{-k + N){-ll - Ak - m + ?,kN){^ + Ilk + + IIN + llkN + ?,N^) 

6(2 + N){2 + k + NY(b + Ak + m + ^k N) ’ 

{-k + N){-11 -Ak-AN + 3k N){32 + 55k + 18P + AIN + 35kN + 


18(2 + A^)(2 + A: + A^)5(5 + Ak + AN + 3k N) 


The fusion rule is 




s(i)i _ 


(i)>* dsh)’*i _L cijki 


Appendix I The structure constants appearing in the OPE 
in the J\f = ^ superspace of section 7 and the 
16 fundamental OPEs 


The structure constants appearing in fl7.ip of section 7 can be summarized by 


Cl = 


C 5 = 


cs = 


Cll = 


Cl5 — 


C 16 — 


C 18 = 


C 20 — 


C 2 I = 


C 22 — 


C 23 — 


C24 — 


4A;(A:-A^)iV 
(2 +A: +A^)2’ 
2{k- N) 
~{2 + k + Ny' 

{k-N) 

{2 + k + N)' 
2{k + N) 


8kN 


16kN 


2kN 


C2 = 


ce = 


(2 +A: +A^)2’ 
{k + N) 


C 3 = 


Cg = 


(2 + A: + A^) ’ 
3{k-N) 


C 7 = 


(2 +A; + iV)2’ 
(A; +A^) 


C 4 = 


(2 + A; + AT) ’ 


(2 + A: + A^)2’ (2 + k + Ny' ~ {2 + k + Nf' 

(60 + 77k + 22k‘^ + 121A^ + 115A; N + 20A:2Ar + 79N‘^ + 42A: N^ + 16A^3) 

(2 +Ar)(2 +A; +Ar)2 
2(10 + 9A: + 2k^ + UN + 7kN + AN'^) 

(2 + A; + A^)2 ’ 

(32 + 55k + 18A:2 + 41A^ + 35A: A^ + llA^^) 

3(2 +Ar)(2 +A: +A^)4 ' 

(20 + 2lk + Qk"^ + 25N + 13k N + 7N^) 

2(2 +A^)(2 +A: +A^)2 ’ 

2(8 + 17A: + 6A;2 + llA^ + nk N + 3N^) 

(2 +Ar)(2 +A; +Ar)3 ’ 

2(20 + 21A; + OA:^ + 25N + 13k N + 7N^) 

(2 +Ar)(2 +A; +Ar)3 ’ 

2(16 + 2Qk + 13A;2 + 2k^ + 6N - Ilk N - 7k^N - lON^ - 15k N‘^ - AN^) 

(2 + A: + Nf ' 

2(100 + 95k + 24A:2 + 155A^ + 83A: A^ + 3k‘^N + OOA^^ ^ ^ 4 ^ ^2 ^ 

(2 +A^)(2 +A; +Ar)3 ’ 


(2 + A; + AT) ’ 
2(-A: +A^) 


Cio — 


(2 +A: +A^)2’ 

(12A; + 3A:2 + 12A^ + lOA; A^ + OA^^) 


Cl3 = 


(2 + A: + NY 
A{-k + N) 


Ci4 — 2, 


Cl7 — 


(2 + A: + AT) ’ 


Cl9 — 


(13A: + 6A:2 + 3A^ + 9A; A^ + N^ 
4(2 +A^)(2 +A; +Ar)2 ’ 
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C25 

C28 

C31 

C35 

C37 

C38 

C39 

C40 

C41 

C42 

C43 

C44 

C45 

C46 

C47 

C48 

C49 

Csi 

C52 


4(10 + 9A: + 2A;2 + 14iV + 7A:iV + 4A^2) „ _1 _ {k - N) 

(2 + A: + Nf ’ “ 6’ “ 6(2 +A:+ A^)’ 

1 „ 4 1 

“(2 +A; +A^)’ “ “ 3(2 +A: +A^)2’ “ (2 + A; + A^) ’ 

(A: - A^) ^ ^ (A: - AT) ^ 1 

(2 + A: + A^) ’ “ (2 +A; +Ar)2’ “ (2 + A: + A^) ’ 

2 ^ 1 

~(2 +A; +A^)2’ “ 2’ 

(60 + 77A: + 22^ + 121N + 115k N + 20A:2A^ + 79N^ + A2k + 16A^3) 

2(2 +A^)(2 +A; +Ar)2 ’ 

(16 + 21k + 6A;2 + lOA^ + 13A; A^ + 5N^) 

(2 +A^)(2 +A; +Ar)3 ’ 

(20 + 37k + 14A:2 + 9A^ + 21A; A^ + 4A;2A^ - 9N^ - AN^) 

(2 +Ar)(2 +A: +A^)3 ’ 

(34A; + 29e + 5k^ + 14A^ + 37A; A^ + 13A:2A^ + QN'^ + 5k N^) 

(2 + A; + Nf ’ 

(80 + 88k + llA:^ - 6k^ + 136A^ + IlOA: N + 9k^N + 75N^ + 36k + lOA^^) 

2(2 + A^)(2 + A; +Ar)3 

{-72k - 45A;2 - 6k^ + 8N - AOk N - 7k‘^N + 21Ar2 + 6A: A^^ ^ 7N^) 

{2 + N){2 + k + N)^ ’ 

(16 + 21k + 6A;2 + lOA^ + 13A; A^ + 5N^) 

2(2 +A^)(2 +A; +A^)2 ’ 

{k - N) (32 + 29k + 6^ + 35A^ + 17A; A^ + 9Ar2) 

2(2 +A^)(2 +A; +Ar)3 ’ 

(10 + 17A; + 6A;2 + 6A^ + 7A; N) 

(2 + A; + Ny ’ 

(20 + 31A: + lOA:^ + 35Ar + 41A; A^ + 8k‘^N + 21Ar2 + 14A; + 4A^3) 

(2 +A^)(2 +A; +Ar)3 ’ 

(20 + 21A; + 6k^ + 25N + 13k N + 7N^) 

2(2 +A^)(2 +A; +A^)2 ’ 

(32 + 29k + 6A;2 + 35N + 17kN + 9N^) 

(2 +Ar)(2 +A: +Ar)3 ’ 

(13A: + 6A;2 + 3A^ + 9A;A^ +A^2) ^ (13/^ + 6A;2 + 3A^ + 9A; A^ + A^^) 

2(2 +Ar)(2 +A; +Ar)2 ’ “ 2(2 + Ar)(2 + A; + Ar)3 ’ 

(20 + 21A; + 6A;2 + 25N + 13k N + 7N^) 

2(2 +A^)(2 +A; +A^)3 ’ 

(32 + 55k + 18A:2 + 41Ar + 35A; A^ + llA^^) 

(2 +A^)(2 +A; +Ar)4 ’ 
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C53 


C54 

C55 

C56 

Css 

C 59 

Cei 

C62 

C63 

C64 

C65 

C67 

C69 


(4 + A: + N){13k + 6k‘^ + 3N + 9k N + N^) 

4(2 +A^)(2 +A; + iV)3 ’ 

(32 + 55k + 18P + 41N + 35k N + 

3(2 +A^)(2 +A: +A^)4 ’ 

(80 + 92k + llk"^ - 6k^ + 172N + 158A; N + 2lPA^ + llOA^^ ^ 54^ ^2 ^ 25N^) 

6(2 +A^)(2 +A: +A^)4 ’ 

(16 + 29A; + lOP + 27A^ + 25A: + 2PA^ + 13A^2 ^ 4A: iV2 + 2A^3) 

(2 +A^)(2 + fc +A^)3 ’ 

2(60 + 77k + 22A;2 + 121A^ + 115A: N + 20k‘^N + ^ 42^ jys ^ ^g^3) 

(2 +A^)(2 + fc +Ar)2 ’ 

8 ^ 2(10 + 9A: + 2A;2 +MAT+ 7A:A^ + 4A^2) 

“(2 + fc +A^)’ “ {2 + k + A^)2 ’ 

(20 + 21A; + Qk^ + 25Ar + 13A; A^ + 7A^2) 

2(2 +A^)(2 + fc +A^)2 ’ 

8(10 + 9k + 2fc2 + MAT + 7kN + AN'^) 

{2 + k + N)^ ’ 

2(32 + 42fc + 17P + 2k^ + 22N + 5k N - 3k^N - QN^ - Ilk - AN^) 

{2 + k + Nf ’ 

2(100 + 99A: + 26P + 151A^ + 85A: A^ + 4PA^ + OSA^^ ^ ^4^ ^2 ^ 

(2 +A^)(2 +A; +Ar)3 ’ 

2(16 + 21A; + 6P + 19A^ + 13fcA^ + 5Ar2) ^ 3 

(2 +Ar)(2 +A; +Ar)3 ’ “ (2 +A: +Ar)2’ 

16 ^ _ (32 + 55k + 18P + 41Ar + 35A; A^ + llA^^) 

~(2 + fc +A^)2’ “ 3(2 +A^)(2 + fc +Ar)4 ’ 

(13fc + 6P+ 3A^ + 9A:A^ +Ar2) ^ (20 + 21A; + 6^^ + 25Ar + 13A; A^ + 7Ar2) 

4(2 +A^)(2 +A; +Ar)2 ’ “ (^2 + N){2 + k + N)^ 


Of course, if one uses the description in the basis of [23] or of [m, then the corresponding 
OPE, which is equivalent to fl7.ip . can be obtained similarly. 

It is useful to rewrite the previous 16 OPEs in Appendix 77.1 in order to see how the 
single OPE (17.ip arises in the component result. By collecting the spin-| currents with the 
derivative of spin-i currents (and similarly the spin-2 current and the derivative of spin-1 
current), one has the following 16 OPEs 





C4 + • • •, 


1 

{z — w) 

C28 {2lUr 


■ 6 C26 (G* - 2ai dr) - 6 C27 * ^P* 
- P^) - C29 i P^' P^ P' 


(«;) + •••, 
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(z) («;) = -—- 2 C5 r* F + (c^iT^^ -2 c^ r') + 2 cg i (w) 

[z — wY L ^ ^ 

+ -^— 2 C30 (i G* p - i G^ r* + 2 a dP P - 2 a dP T*) + 2 cgi z dP^ 

[z — w) [ 

+ 2 C32 i dP^ - 2 C33 a(r* r^) - C34 d{p r') 

- 2 C35 (u r p + i r*' + P^ P^)) (u)) + ■ ■ ■, 

^ . n2iPiw)+ . ^ CgiG^-2aidP) + c^otdP-2c^,PP 

2 [Z — wY [Z — wY 

+ C12 [iUP-]^ P’^ P) + ci^iU r* {w) 

[Z — W) [ 2 2 

+ c3s{iuuP -ip^p^ r* - iP^P '^+ iP^P^ r*) 

+ C39 idUP + C40 i dP^ + C41 {i U < 91 * - P^ ar') 

- C42 1 r* dP r^’ + C43 {U G* - 2 za U i P^ G' + Y^’^^ a P^ dP) 

+ C44 z G dP + C45 ( 9 G* - 2ia dP^ + C46 Y dU P - dP'^ r') 

+ C47 Y P^ G^ - 2 ia P^ 9 r^') + C 48 YU UP- P^ u r') 

+ C49 G(G* - 2ia dP) - C50 Y^’^YP P P + 2ia P P 9 r') + 2 C51 (F* P G^ 

+ 2ia r* 9r^' r^' + P^ u r^' - P^ P^ r*) + C52 Y^^^ P^ r* f 

- 2 C53 P^ dP + C54 i u p r' + C55 Y^'^^ i 9(r^' r') - cse dP^ p (w) 

+ • • •) 

t^"W4!,'’(«>) = , \, Ci+ , * s, C3U(w) 

[z — wY [z — wY 

+ !—-[ci 4 «>?’ +c,5 <6|,"> <!>;,'> 

[z — wY 

+ ci6 2(L + a 9 G)+ci7(zG*r + 2 a 9 rr) 

+ Y^^^ (C18 r* r^’ r' - C19 P^ P^) - C20 P^ P^ - C21 ^ Y^^^ P^ r' 

- C22 1P^ r' p + C23 du - C 24 9 r' r' + C25UU (w) 

+ 7-r C57 9 $o ^ + C58 9 #o ^ #0 ^ + C59 z G* 9 r* 

[z — w) 

+ C60 29 (L + adU)- C61 d{P^ P) 
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+ C62 dUU + C63 d^u- C64 r-^- (cgs d{T^ r') + cge T* F dT^^) 

- C67 u dr r* + (C68 a(r* r r') - cgg a(r^' r^')) 


- cm2id{T^rr) 


{w) + ---, 


(i.i) 


where the seventy coefficients Ci-Cyo are given in fll.ip . Here we intentionally put the same 
structure constants as the ones in section 7. These are the fundamental OPEs which provide 
the single A/" = 4 OPE in fl7.ip because the seventy structure constants £x those in fl7.ip . As 
explained in Appendix F, via the replacement fIF.dp . one obtains the final OPE. As described 
in the introduction, this is the power of A/" = 4 supersymmetry. The other structures in the 
remaining 120 OPEs can be determined automatically by “supersymmetrizing” the composite 
helds appearing in fll.ip . 

For convenience, we present the X-dependent coefficients (before we are using the value 
fl6.4p l as follows: 


Cl5 


Cl6 


-71 -7777- 7772(-8 - 8k- 16 N - 8kN - 8N^ + 32 X + 72 kX + 60 PX + 22 k^X 

{k-N){l + N) ^ 

SrX + 72 NX + ISQkNX + 90 k‘^NX + 24 PXX + 2 k^NX + OOX^X + 90 kN‘^X 


A2PN‘^X + 6k^N^X + 22N^X + 24:kN^X + 6k‘^N^X + 3X^X + 2kN^X), 

-^- ,,,, , ^-7774(-16 - 20k - 0k‘^ - SON - 24kN - 0k‘^N - 20N‘^ 

+ N){-k + N){2 + k + N) ^ 

AkN'^ - ON^ + 64X + 160A:X + lOOfc^X + 80PX + 20fc^X + 2k^X + 160XX 
SSOkNX + 272k‘^NX + lOAk^NX + ISk^NX + k^NX + lOOX^X + 272kN^X 


+ lOSpN^X + Uk^N^X + A^N^X + SOX^X + lOAkN^X + AAk^N^X + Ok^N^X 

+ 20X^X + ISfcX^X + Ak^^N^X + 2N^X + kN^X ), 

2(2 +A: + X)X 
“ 3(1+ X) ’ 

^ ^(r^:^^)(^q:^^^(-4-4iV + 16X + 32A:X + 24A:2X + 8A:3x + A:"X + 32XX 

+ 48A:XX + 2Ak‘^NX + Ak^NX + 2AN^X + 2AkN^X + Ok^^N^X + 8N^X + AkN^X 
+ X^X), 

C20 = 7-77—;-77-;-7(—16 — 16fc — 32X — 16A:X — 16X^ + 64X + 144fcX 

3(1 + X)(-fc + X)(2 + fc + X) ^ 

+ 128A:^X + bOk^X + 12A:^X + k^X + 144XX + 256kNX + lOSk^NX + ASk^NX 
+ bk^NX + 128X2X + 168A:X2X + 72k^N^X + lOPX^X + SOX^X + 48fcX3X 
+ lOfc^X^^X + 12X^X + 5A:X^X + X^X), 
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C21 = " 3(1 + iV)(2V k + -N + IQX + 32kX + 24A;^X + Sk^X + k^X + 32NX 

+ ASkNX + 2Ak‘^NX + Ak^NX + 2AN^X + 2AkN^X + Qk'^N^X + 8N^X + AkN^X 

+ N^X), 

C 22 = - r, - 77 - 77 -;-774(—16 — 16A; — 32N — 16kN — 16N‘^ + 64X + lAAkX 

3{k - N){1 + N){2 + k + Xy ^ 

+ 128k‘^X + 56k^X + Uk'^X + k^X + 144iVX + 256kNX + 168k‘^NX + A8k^NX 
+ bk^NX + 128N^X + 168kN^X + 72k^N‘^X + lOk^N'^X + 56N^X + A8kN^X 
+ lOA;^ + 12iV^A: + 5A:A^^X + N^X), 

C23 = -^^^^^^^^J^-^^^4(-4-14fc-6A;2-18iV-36A;iV-6A;2iV-20iV2-22A;iV2 

- 6N^ + 64X + 160kX + IGOk'^X + 80k^X + 20k^X + 2k^X + 160NX + 336kNX 
+ 272k^NX + 104A;^A^X + 18A;^A^X + k^NX + 160A^^X + 272kN^X + lQ8k‘^N^X 
+ AAk^N^X + Ak^N^X + 80N^X + 104A;iV3X + AAk'^N^X + Qk^N^X + 20iV^A: 

+ 18A;iV^A: + 4A:2A^^X + 2iV^X +A:A^®A:), 

C 24 = ^7 - 77 -^T 7 -^-^2(-160 - 176fc - 27A:2 - 336A^ - 186fcA^ - 27A;2Ar 

3(/c-A^)(l + iV)(2 + A: +A^)2 ^ 

- 203A^2 - lOfciV^ - 27+ 640X + 1504A;X + 1408A;2a: + 656A:=^X + 152A:^X + lAk^X 
+ 1504A^X + 2880kNX + 2096k‘^NX + 70Ak^NX + 102A:^iVX + Ak^NX + 1A08N‘^X 
+ 209QkN^X + 1104^2^ 23Qk^N^X + IQk^N'^X + QbQN^X + 704A;iV3X 

+ 236k‘^N^X + 2Ak^N^X + 152N^X + 102kN^X + 16A:2iV^X + 14A^®X + 4A;iV^X), 

C 25 = —7 -TTTT-^TTT-;-—8(-16 - 20A; - 6A:2 - 36iV - 24A;iV - 6A:2iV - 26iV2 

^ 3(/c-A^)(l + iV)(2 + A: +A^)2 ^ 

- AkN"^ - QN^ + QAX + IQOkX + IQOk'^X + 80A;^A: + 20A;^A: + 2k^X + IQONX 

+ 336kNX + 272k‘^NX + lOAk^NX + 18A;^A^A: + k^NX + 160N‘^X + 272kN^X 

+ lQ8k‘^N^X + AAk^N'^X + Ak^N^X + 80N^X + lOAkN^X + AAk'^N^X + Qk^N^X 

+ 20iV^A: + 18A;iV^X + 4 ^;^ + 2N^X + kN^X), 

C 37 = - 7 --- -{-8-8k-16N-8kN-8N‘^+ 32X+ 72kX+ 60k^X+ 22k^X 

[k — A')(l + N) 

+ 3k^X + 72NX + 136kNX + 90k‘^NX + 2Ak^NX + 2k^NX + 60N‘^X + 90kN‘^X 

+ A2k^N‘^X + Qk^N^X + 22N^X + 24A:A^=^X + Qk'^N^X + 3N^X + 2kN^X ), 

C38 = , , ,,,„ 2(2 + 2iV + 16X + 32fcX + 24A;^X + 8 PX + fc"X + 32iVX 

3(1 + iV j(2 + A: + iV 

+ 48A;ArX + 2Ak‘^NX + Ak^NX + 2AN‘^X + 2AkN^X + Qk'^N^X + 8N^X + AkN^X 
+ N^X), 
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C39 — 


-2(-16 - IQk + 6A:^ - 32iV - 2SkN + 6A:^iV - lOiV^ 


C 40 — 


+ 


C 41 — 


C 42 — 


3(/c-A^)(l +A^)(2 + A; +A^)2 
12A;Ar2 + + 64X + 144A;X + l2^k‘^X + 56A:=^X + l2k‘^X + A:®X + 144iVX + 25QkNX 

IGSk'^NX + 48A:3iVX + bk^NX + 128N^X + IGSkN^X + 72k‘^N^X + lOk^N^X 

56N^X + ASkN^X + lOk'^N^X + 12A^^X + bkN^X + N^X), 

3{1 + N){2 + k + - 2A: - 18A^ - 2N^ + 2A:A^2 + 64X + 160kX + 160PX 

SOk^X + 20k^X + 2k^X + 160A^X + 336kNX + 272k^NX + lOAk^NX + 18A:^iVX 
+ leOiV^X + 272kN‘^X + IQSk'^N'^X + AAk^N'^X + Ak'^N^X + SON^X 
lOAkN^X + AAk'^N^X + Gk^N^X + 20iV^X + 18A:A^^X + Ak'^N^X + 2N^X + kN^X), 

36kN^ + 14A^^ - 256X - GAOkX - G2Ak^X - 288k^X - bGk'^X + k^X - GAGNX 
l37GkNX - ll2Gk‘^NX - AlGk^NX - GAk^NX - 2k^NX - G2AN‘^X - ll2GkN‘^X 
720k‘^N^X - 192k^N^X - Uk'^N^X - 288N^X - AlGkN^X - 192k^N^X - 28k^N^X 
bGN^X - GAkN^X - l7k‘^N^X - 2kN^X + N^X), 

___i___2(-i6 - 16]V + mx + lOAkx + mex + uex + k^x 

19ANX + 120A;iVX + A2k‘^NX + Ak^NX + GGN^X + A2kN^X + Gk'^N'^X + 14iV3A: 


AkN^X + N^X), 
1 


C43 — 

+ 

+ 

C44 = 


-(2 + 2A^ + 16X + 32kX + 2Ak‘^X + 8k^X + k^X + 32NX 


C 45 — 


C 46 — 


3(1 +A^)(2 + A: +A^) 

A8kNX + 2Ak‘^NX + Ak^NX + 2AN‘^X + 2AkN^X + Gk'^N^X + 8N^X + AkN^X 

N^X), 

~ 3(1 + N)(2 + k + N)A '‘ - ^>(8 + + %ex + fc-Jf 

32NX + A8kNX + 2Ak^NX + Ak^NX + 2AN^X + 24A:A^2X + Gk'^N^X + 8N^X 
AkN^X + N^X), 

1 

-^-——-—--^-^2(-16 - 20k - 3GN - 3GkN - 20N^ - lGkN‘^ + GAX 

3{1 + N){-k + N){2 + k + N) ^ 

IGOkX + IGOk'^X + 80k^X + 20k‘^X + 2k^X + leOA^X + 33GkNX + 272k^NX 
lOAk^NX + 18k^NX + k^NX + IGON^X + 272kN‘^X + lG8k‘^N^X + AAk^N^X 
Ak^N^X + 80A^=^X + lOAkN^X + AAk'^N^X + Gk^N^X + 20N^X + 18kN^X + Ak'^N^X 
2N^X + kN^X), 

---—---;-^2(-16 - 24A; - Gk"^ - 40A^ - 44A:A^ - Gk^N - 30N^ 

3{k - N){1 + N){2 + k + Xy ^ 
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C47 


C48 


C49 


C50 


C51 


- 2QkN‘^ - 6N^ + 64X + 176kX + 192A:2X + 104A;^X + 28k^X + Sk^X + 176A^X 
+ 416A:A^X + 376k‘^NX + IQOk^NX + Slk^NX + 2k^NX + 192N^X + 37QkN‘^X 
+ 264A:2A^2X + 78k^N^X + 8k^N^X + 104A^3j^ + 160A:A^3X + 78k‘^N^X + 12A;3a^3X 
+ 28A^^X + 31A;iV^X + 8k‘^N^X + + 2kN^X), 

= -^ ^ ^--(-16 - 16A; - 32N - 16kN - 16N‘^ + 64X + 144A;X 

3(1 + N){-k + N){2 + k + N)^ 

+ 128A:2X + 56k^X + 12A;^X + k^X + 144iVX + 256kNX + 168k‘^NX + 48A;^A^X 
+ bk^NX + 128N^X + lQ8kN^X + 72k‘^N^X + lOk^N^X + bQN^X + 48A;iV3X 
+ lOk'^N^X + 12iV^X + bkN^X + N^X), 

=- '( - .n/ -+ 8A^ + 16X + 32kX + 2Ak‘^X + 8k^X + k^X + 32NX 

3\l -\~ Xjy2 -\~ k -\~ Xj 

+ 48A;iVX + 24A:2iVX + Ak^NX + 2AN‘^X + 2AkN^X + 6k‘^N^X + 8N^X + AkN^X 
+ N^X), 

= ~ 3(1 +Ar)(2 + fc + iV) ^~^ - 4iV + 16X + 32kX + 2AeX + 8k^X + k^X + 32NX 
+ 48A;iVX + 24A:2iVX + 4A;^iVX + 2AN‘^X + 2AkN^X + 6k‘^N^X + 8N^X + AkN^X 
+ N^X), 

= - 3(1 + n){L k + n/ -'^ ■ 

+ 48A;iVX + 24A:2iVX + Ak^NX + 2AN‘^X + 2AkN^X + Qk'^N^X + 8N^X + AkN^X 
+ N^X), 

= -r, -^7T7-Ittt-;-^(-16 - 16A; - 32N - 16kN - 16N‘^ + 6AX + lAAkX 

3{k - N){1 + N){2 + k + Xy^ 

+ 128A:^X + 56PX + 12A;^X + k^X + 144iVX + 256kNX + 168k‘^NX + 48A;^A^X 
+ bk^NX + 128N^X + lQ8kN^X + 72k‘^N^X + lOk^N^X + bQN^X + A8kN^X 


C 52 

C53 


C 54 

C55 


lOk^N^X + 12iV^X + bkN^X + N^X), 

2{2 + k + N)X 

(1 + iV) ’ 

e(l + N)(L k + n/ * + l= + N)(-i-m + I6X + 32kX + 24k^-x + sex + ex 

32NX + 48A:A^X + 2Ak^NX + Ak^NX + 2AN^X + 2AkN^X + Gk'^N^X + 8N^X 

AkN^X + N^X), 

2{2 + k + N)X 
3(1+ iV) ’ 

9(^-;V)(l + ^)(2 + fc + ^)^ <^^ + 
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C56 — 


- 232k‘^X - 76k^X - 6k^X + k^X - 288NX - 560kNX - 372k‘^NX - 96k^NX 

- 7k^NX - 232N^X - 372kN^X - 180k‘^N^X - 2Qk^N^X - 76N^X - 96kN^X 

- 26k‘^N^X - 6N^X - 7kN^X + N^X), 

^ 2(2 + 3A: + 5iV + 3kN + 3N‘^ + 16X + 32kX + 24k‘^X + 8k^X 


C 58 — 


ceo — 


Cei — 


C62 — 


C63 — 


3(1 +A^)(2 +A: +A^)2' 

k^X + 32NX + A8kNX + 24:k^NX + Ak^NX + 2AN^X + 24:kN‘^X + Gk'^N^X + 8N^X 
AkN^X + N^X), 

- ---4(-8 -8k- 16N - 8kN - 8N^ + 32X + 72kX + 60PX + 22k^X 

3k^X + 72NX + 136kNX + 90k‘^NX + 2Ak^NX + 2k^NX + 60N‘^X + 90kN‘^X 

A2k^N‘^X + Qk^N^X + 22N^X + 2AkN^X + Qk'^N^X + 3N^X + 2kN^X), 

-^- ,,,, , ^-^4(-16 - 20k - 0k‘^ - 36N - 24kN - Ok‘^N - 26N^ 

3{1 + N){-k + N){2 + k + N) ^ 

4kN^ - 6N^ + 64X + lOOkX + lOOk'^X + 80k^X + 20k^X + 2k^X + 160iVX 
336kNX + 272k‘^NX + lOAk^NX + 18k^NX + k^NX + lOON^X + 272kN^X 
168k‘^N^X + 44k^N^X + 4k^N‘^X + SOiV^X + 104A:X3X + AAk'^N^X + Ok^N^X 
20N^X + 18A;X^X + Ak'^N^X + 2N^X + kN^X), 

-^- ,,,, , ^-^(-16 - lOk - 32N - lOkN - leX^ + 64X + 144A;X 

3(1 + N){-k + N){2 + k + Ny 

l28k‘^X + bOk^X + 12A;^X + k^X + 144XX + 256kNX + l68k‘^NX + 48A;^XX 
bk^NX + 128X2X + 168kN^X + 72k‘^N^X + lOk^N^X + bON^X + 48kN^X 
lOk'^N^X + 12N^X + bkN^X + N^X), 

—-—--;-^16(-16 - 20k - Ok^ - 36N - 24kN - Ok'^N - 26N‘^ 

3{k - N){1 + N){2 + k + Xy ^ 

AkN^ - 6N^ + 64X + lOOkX + lOOk'^X + 80k^X + 20k^X + 2k^X + 160NX 
336kNX + 272k^NX + 104A:^XX + 18A;^XX + k^NX + lOON^X + 272kN^X 
168k'^N^X + AAk^N^X + Ak^N'^X + 80N^X + 104A:X3X + AA^N^X + Ok^N^X 
20N^X + 18kN^X + Ak'^N^X + 2N^X + kN^X), 

-^^-^4(8 -8k- OP - 2AkN - OPN - lAN'^ - lOkN^ - 6N^ + 64X 

3(1 + X)(2 +A; + X)2 ^ 

+ 160A:X + lOOk'^X + 80k^X + 20k^X + 2PX + 160XX + 336kNX + 272pNX 
+ 104A:^XX + 18A:^XX + k^NX + IGOX^X + 272kN‘^X + 168k‘^N‘^X + AAk^N'^X 
+ Ak^N^X + 80N^X + lOAkN^X + AA^N^X + Ok^N^X + 20X^X + 18A;X^X + Ak^^N^X 
+ 2N^X + kN^X), 
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C64 


+ 

+ 


—-—--—-;-—4(-80 - 88k - I2k'^ - 168iV - QQkN - l2k‘^N - lOOiV^ 

3(fc-A^)(l + iV)(2 + A: +A^)2 ^ 

8kN‘^ - 12N^ + 320X + 752fcX + IQAk'^X + 828k^X + IQk^X + Ik^X + 7b2NX 
UA{)kNX + l{)A8k‘^NX + 352k^NX + blk^NX + 2k^NX + 70AN^X + 10A8kN^X 
552k‘^N^X + 118k^N^X ^ " " " " " ^ " 


O lA AT'i V I QOO aA 


+ IQN^X + SlfciV^X + 8k^N^X + 7N^X + 2kN^X ), 

C65 = ^-^4(2 + 2X + 16X + 32fcX + 24A;2x + 8A:3x + A:"X + 32XX 

3(1 + X )[2 + k + X 

+ A8kNX + 2Ak‘^NX + Ak^NX + 2AN‘^X + 2AkN‘^X + Qk'^N^X + 8N^X + AkN^X 

+ N^X), 

2{2 + k + N)X 

“ 3(1+ X) ’ 

C69 = , , ,n (-4-4iV + 16-^ + 32fcX + 24fc^X + 8fc3X + fc"X + 32XX 

o(l + X )[2 + k + X) 

+ 48A:XX + 2Ak‘^NX + Ak^NX + 2AN^X + 2AkN^X + Gk'^N^X + 8N^X + AkN^X 


+ N^X), 

C70 =---TT-^-7-^--2(-16 - 16fc - 32X - 16A:X - 16X2 + 64X + 144A;X 

™ 3{k - N){1 + N){2 + k + Xy ^ 

+ 128A:2x + bQk^X + 12A;^X + k^X + 144XX + 25QkNX + 168k‘^NX + A8k^NX 


+ dk'^NX + 128N^X + 168A;X2X + 72k‘^N‘^X + lOk^N^X + 56N^X + A8kN^X 
+ lOfc^X^X + 12X^X + 5kN^X + N^X). 


The remaining coefficients we do not present above are the same as the ones in (ll.lll . 


Appendix J Some relations between the next A/^ = 4 higher 
spin currents in different bases 


The exact relations between the higher spin currents in [ 23 ] and those in HD can be obtained. 
For example, the lowest higher spin-2 current living in the next J\f = A higher spin multiplet 
can be written as 


V^^\z) = CiP(2)(^) +C2W(2)(^) +C3T(2)(^) + C4T«T«(^) + C5^(^) + C6A3d3(^) 

-f- C 7 dA^z) -f Cs A 3 Fii F22 {z) + Cg A 3 Fi2 F2i{z) -|- Cio A- Fii Fi2{z) 

+ Cii A^ A_{z) + Ci 2 B3 B 3 {z) + Ci 3 dB3{z) + Ci 4 B3 Fii F 22 {z) 

The notation for the higher spin currents with typewriter fonts in this Appendix is the same as the ones 
with boldface fonts in m- 
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+ Ci 5 -B3 Fi 2 F 2 i{z) + C16 B_ Fi 2 F 22 {z) + C17 5 + + Cig i?+ Fn ^21(2;) 

+ Ci9 Fii (722(2^) + C20 Fii Fi2 F21 F22{z) + C21 9 Fii F22{z) + C22 Fn ( 9 F 22 (^) 

+ C23 Fi2 G2i{z) + C24 (9Fi2 F2i(2;) + C25 Fi2 9F2i(2:) + C26 F21 (712(2^) 

+ C 27 F 22 Gii( 2 ) + C 28 t/ Asiz) + C 29 ^ ^ 3 ( 2 ;) +C 30 UU (z) 

+ C31 U Fii F22(2:) + C32 Fi2 F2i(2;) + C33 243 ^3(2;), 

where the coefficients are given by 


Cl 

C 4 

C 5 

c? 

ClO 

C 12 

Cl3 

Ci 4 

Cl5 

C 16 

Cl7 

C 18 

Cl9 

C 2 I 

C 22 


_ _ 4{k-N) 

’ 3(2 + A: + A^)’ 

(60 + 77k + 22P + 121A^ + 115A: N + 20PiV + 79N‘^ + A2k 

2(2 +A^)(2 +A: +A^)2 ’ 

2(3 + 2A; + iV)(10 + 5A: + 8iV) ^ 2(15 + lOA; + lliV) 

3(2 +A: +A^)2 ’ “ 3(2 +A: +A^)2 ’ 

2i(15 + lOA: + llA^) ^ _ 47(9 + 2A; + 7A^) _ 4i(3 + A; + 2A^) 

3(2 +A; + iV)2 ’ “ 3(2 + A; + iV)3 ’ “ (2 + A: + iV)3 ’ 

4i(18 + 5A: + 13A^) ^ 2(15 + lOA: + llA^) 

3(2 +A; + iV)3 ’ “ 3(2 + A: + A^)2 ’ 

2(30 + 47A; + 18A;2 + 34A^ + 31A: + 8N^) 

3(2 +A^)(2 +A: +A^)2 ’ 

2A(30 + 47A: + 18A:2 + 34iV + 31A; + 8N^) 

3(2 +Ar)(2 +A: +A^)2 ’ 

47(42 + 55A: + 18A:^ + 56N + 35k N + 16A^^) 

3(2 +Ar)(2 +A; +Ar)3 ’ 

4i(14 + 19A; + 6A;2 + 18Ar + 12A; A^ + 5N^) 

(2 +Ar )(2 +A: +A^)3 ’ 

4A(24 + 43A: + 18A:2 + 41A^ + 29A; A^ + 13A^2) 

3(2 +Ar)(2 +A; +Ar)3 ’ 

2(30 + 47A; + 18A;2 + 34A^ + 31A: A^ + 8N^) 

3(2 +A^)(2 +A: +A^)2 ’ 

4i(20 + 23k + 6k^ + 23N + Uk N + 6N^) 

(2 +A^)(2 +A; +A^)3 ’ 

2(3 + 5A: + 4Ar) ^ 4(32 + 55k + 18A;2 + 41A^ + 35A; A^ + llA^^^ 

3(2 +A: +A^)2 ’ “ (2 +Ar)(2 +A: +A^)4 ’ 

(156 + 225k + 94A;2 + 309A^ + 219A; N + 20A;2A^ + 143A^2 ^ 42^ jys + i6jv3) 

3(2 +Ar)(2 +A: +Ar)3 

(444 + 369A: + 94A:2 + 597N + 291A; N + 20A:2A^ + 215A^2 ^ 42^ jys + i6jv3) 

3(2 +A^)(2 +A; +Ar)3 ’ 
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C23 

C24 

C25 

C26 

C29 

C31 


4 

“(2 +A; +A^)2’ 

(300 + 345A: + 94A;2 + 405A^ + 279k N + 20A;2A^ + ISSA^^ ^ 42 ^ jv 2 + isiyS) 

3(2 + iV)(2 +A: + iV)3 

(300 + 281A: + 94P + 469A^ + 247A; N + 20PiV + ISTiV^ + 42A: 

3(2 +A^)(2 +A; + iV)3 ’ 

4 ^ _ 2(3 + 4A: + 5iV) ^ 4i N 

{2 + k + N)' “ 3(2 +A: +A^)2 ’ “ “(2 +A: +A^)^’ 

Aik ^ 2{3 + 2k + N){10 + 5k + 8N) 

~{2 + k + Ny' “ 3(2 +A; + iV)3 ’ 

16(A:-iV) ^ 12 ^ _ 4(A:- A^) 

3(2 +A; +Ar)3’ ^32 - -(2 +A: +A^)2’ ^^3 - 3^2 + A: + A^)^ ‘ 


For the higher spin-| current, one has the following relation 



Cl + C 2 P+^ (^) + C 3 7l^^\z) + C 4 ^(z) + C 5 A 3 Gi 2 {z) + Ce A 3 G 2 i(^) 


+ Cj A3 A3 Fi2{z) + Cg A3 A3 ^21(2:) + Cg A3 B3 Fi2{z) + Cig A3 B3 F2i{z) 

+ Cii A3 i?_ F22{z) + C12 A3 i?+ -^11(2:) + C13 A3 Fii +12 +22(2:) + Ci4 A3 +11 +21 -^22(2) 
+ Ci5 A3 5+21 (2) + C16 A_ Gii (^) + Ci7 A_ +3+11(2) + C18 A_ +_ +12 (2) 

+ Ci9 A_ +11 +12 +21 (2) + C20 A_ (9+11 (2) + C21 A+ G22 (2) + C22 A+ A_ +12 (2) 

+ C23 A+ A_ +21(2) + C24 A_|_ +3 +22(2) + C25 A^. +_|_ +21(2) + C26 A^ +12 +21 +22(2) 

+ C27 +3 Gi2 (2) + C28 +3 (921 (2) + C29 +3 +3 +12 (2) + C30 +3 B3 +21 (2) 

+ C31 +3 +11 +12 +22(2) + C32 +3 +11 +21 +22(2) + C33 +3 (9+21(2) + C34 +_ (^22 (2) 

+ C35 B _ +12 +21 +22(2) + C36 +- 5+22(2) + C37 ++ (911(2) + C38 ++ B _ +12(2) 

+ C39 ++ +_ +21(2) + C40 ++ +11 +12 +21(2) + C41 +11 +12 (922(2) + C42 +11 +12 5+22(2) 
+ C43 -^11 -^21 (922(2) + C44 +11 +21 5+22(2) + C45 +11 +22 (912(2) + C46 +11 +22 (921(2) 

+ C47 +11 5+12 +22(2) + C48 +11 5+21 9^22(2) + C49 +12 P^^^ (2) + C50 +12 F21 Guiz) 

+ C51 +12 +21 G21 (2) + C52 +12 +22 ( 9 ll (2) + C53 +12 5+12 9^21 (2) + C54 +21 P^^^ {z) 

+ C55 +21 +22 Gu{z) + C56 +21 5+21 9^12(2) + C57 (9i2 T^^^(2:) + C58 G21 T*'^^(2;) 

+ C 59 P('^ +12(2) + CeoP^') +21(2) + C 6 iT« tL^\z) + C62T« 4 ^\z) 

+ C63 U (912(2) + C64 U (921(2) + C65 U A3 +12(2) + Cqq U A3 +21(2) 

+ C67 U A_ +11(2) + C68 U A+ +22(2) + C69 U +3 +12(2) + C70 U +3 +21(2) 

+ C71 U B _ +22(2) + C72 U B + +11(2) + C73 U +11 +12 +22(2) + C74 U +11 +21 +22(2) 

+ cj^U U +12(2) + C76 + (9 +21(2) + C77 U 5+21(2:) + C78 5A3 +21(2) 

+ C79 5 A_ +11 (2:) + C80 5 A+ +22 (2) + C81 5+3 +21 (2:) + C82 5 +_ +22 (2) 
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+ C 83 dB^ Fii{z) + C 84 dFii F12 -^22(2:) + C 85 dFii F21 ^22(2:) + Cse dU F2i{z) 
+ C87(9Gi2(2) +C88 <9(^21 (^) + C89 (2:) + C90 (9^F21 (^) , 


where the coefficients are given by 


Cl 

C6 

C9 

ClO 

Cll 

C12 

Cl 3 

Ci4 

Cl 5 

C 16 

C 18 

Cl 9 

C 20 

C 2 I 

C24 

C25 


■2i\/2, C2 = —2i\/2, 

C 3 = 2i\/2, 

C 4 = — 2 z\/ 2 , C 5 

V2{l + N) 

2i^/2{l + N) 

2i^/2{l + N) 

(2 + A; + Ar) 2 ’ “ 

{2 + k + Nf' 

{2 +k + A^)3 


2^72(16 + 21A: + 6P + 19A^ + uk N + 5N^) 
(2 +A ^)(2 +A; + iV)3 ’ 

2^72(16 + 21A: + 6k^ + 19A^ + 13A; iV + 

(2 + A^)(2 + A ; + A^)3 ’ 

2^72(16 + 21A: + 6P + 19A^ + 13A: + 5N^) 

(2 + A^)(2 + A ; + Ar)3 ’ 

2^72(16 + 21A: + + 19A^ + 13A; A^ + SA^^) 

(2 + A ^)(2 + A ; + A ^)3 ’ 

2^2(32 + hhk + 18P + 41Ar + 35A: A^ + llA^^) 
(2 + A ^)(2 + A ; + Ar )4 

2^2(32 + hhk + 18A;2 + 41A^ + 35A: A^ + llA^^) 

(2 +A^)(2 +A: +A^)4 ’ 


^ 2(1 +AT) 

{2 + k + Nf' 


— -—--;-—^2(60 + 169A: + 154^^ + 40A:^ + 149A^ + 299A: N + 174A;2A^ 

3(2 + A^)(2 + A: + A^)4 ^ 

20A;^A^ + 159 A^2 + 212A: N'^ + Q2k'^N^ + UN^ + 58 A; + 16 A^^), 

^2(1 + N) ^ 2^72(16 + 2lk + Qk"^ + 19Ar + 13A: A^ + hN^) 

{2 + k + Nf' ~ (2 +Ar )(2 +A; +Ar)3 ’ 

2^72(16 + 21A: + Qk"^ + 19A^ + 13A: A^ + hN^) 

(2 +A^)(2 +A; +Ar)3 ’ 

2^2(32 + 55A: + 18A:2 + 41Ar + 35A: A^ + llA^^) 

(2 +A^)(2 +A; +Ar)4 ’ 


—---^-^y2(-60 - 169A; - 154A:2 - 40A:^ + 31A^ - 68k N - W8k‘^N 

3{2 + N){2 + k + Ny ^ 

20k^N + 204A^2 + 133A: - 2k‘^N^ + 153A^^ + 68k + 32N^), 

V2{1 + N) ^ 2iV2{l + N) ^ _ 2iV2{l + N) 

{2 + k + Ny’ ~ ~ {2 +k + Nf' ~ {2 + k + Nf' 

2zy2(16 + 21A: + 6k^ + 19A^ + 13A; A^ + 5 A^ 2 ) 

(2 +A ^)(2 +A; +A^)3 ’ 

2^72(16 + 21A: + 6k‘^ + 19A^ + 13A; A^ + 5 A^ 2 ) 

(2 + A ^)(2 + A ; + A ^)3 ’ 
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C26 


C27 

C28 

C29 

C30 

C31 

C32 

C33 

C34 

C35 

C36 

C37 

C38 

C39 

C40 

C41 

C43 

C44 


2^2(32 + 55A; + 18k^ + 41A^ + 35A: 

(2 + A ^)(2 + A : + A ^)4 ’ 

^2(18 + 21A: + 6P + 22N + 13k N + 6N‘^) 

(2 + iV)(2 +A: +A^)2 ’ 

^2(18 + 21A: + 6P + 22N + 13k N + 6N‘^) 

(2 + iV)(2 +A: +A^)2 ’ 

2^72(18 + 21A: + Qk"^ + 22N + 13kN + 6N‘^) 

(2 +A ^)(2 +A; +A^)3 ’ 

2^72(18 + 21A: + 6P + 22N + 13k N + 6N^) 

(2 +A^)(2 +A; + iV)3 ’ 

2^2(32 + 55k + ISk"^ + AIN + 35k N + IIN^) 

(2 + A ^)(2 + A : +’ 

2^2(32 + 55k + 18P + 41iV + 35A: + llA^^) 

(2 + A ^)(2 + A ; + Ar )4 ’ 

—I -^^(60 + 169/c + 15Ak^ + AOk^ + 149A^ + 299k N + 17Ak^N 

O ( Z “h 7 V ] i 2 i rC i V ) 

20A;^A^ + 159A^2 + 212A: + Q2k‘^N^ + 8AN^ + 58k + 16Ar^), 

^2(18 + 21A: + 6A;2 + 22N + 13k N + 6N^) 

{2 + N){2 + k + Ny ’ 

2^2(32 + 55k + 18P + 41Ar + 35A: A^ + llA^^) 

(2 + A ^)(2 + A ; + Ar )4 ’ 


-—^^-—^2(60 - llA; - 77k‘^ - 26P + 149A^ - 64A: A^ - 171k^N 

2 + N){2 + k + Ny ^ 

k^N + 159A^2 - 25k - QAk'^N^ + 8AN^ + 10k + 16N^), 

2(18 + 21A: + 6A;2 + 22N + 13k N + 6N^) 

{2 + N){2 + k + Ny ’ 

^2(18 + 21A: + 6k^ + 22N + 13k N + ON'^) 


{2 + N){2 + k + Ny 
iV2{18 + 21k + 6P + 22N + 13k N + 6N^) 

(2 +A ^)(2 +A; +Ar)3 ’ 

'2(32 + 55k + 18A;2 + 41A^ + 35A: A^ + llA^^) 

(2 +A ^)(2 +A: +A^)4 ’ 

7^2(5 + 2k + 3N) ^ 8iV2{5 + 2k + 3N) 

{2 + k + Nf ’ “ (2 + A: + N)^ ’ 

/2(10 + 17A: + 6A;2 + 14A^ + llA; A^ + 4A^2) 

(2 +A ^)(2 +A; +A^)3 ’ 

7^2(60 + 155A; + 58P + 139A^ + 169A: N + 20A:2A^ + 85N^ + A2k + IGA^^) 

3(2 +Ar)(2 +A: +A^)4 ' 
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C45 


C46 

C47 

C48 

C49 

C50 

C51 

C52 

C53 

C54 

C55 

C57 

C58 

C59 

ceo 

Cei 

C62 

C63 


iV2il3k + Qe + 3N + 9kN + N^) 

{2 + N){2 + k + N)^ ’ 

iV2{13k + 6e + 3N + 9kN + N^) 

{2 + N){2 + k + N)^ ’ 

4^72(20 + 21k + 6P + 25N + 13k N + 7N^) 

{2 + N){2 + k + N)^ ’ 

2^72(60 + 77k + 22k‘^ + 121+ 115A: N + 29k‘^N + 79N^ + 42A; + IGiV^) 

3(2 +A^)(2 +A: + 
z(3 + 2A; + iV)(10 + 5A: + 8iV) 

3^2(2 + A: + A^)2 ’ 

^^2(20 + 21k + 6P + 25A^ + 13A: + 7N‘^) 

(2 +A ^)(2 +A; +Ar)3 ’ 

7^2(20 + 21A; + 6P + 25A^ + 13A: A^ + 7N^) 

(2 +A ^)(2 +A; +Ar)3 ’ 

2^72(10 + 17A: + Qk"^ + 14A^ + llA; A^ + 4A^2) 

(2 +A^)(2 +A; +A^)3 ’ 

Ai^/2{13k + Qk‘^ + 3N + 9kN + N‘^) 

(2 +A^)(2 +A; +A^)4 ’ 

z(60 + 77k + 22A;2 + 121A^ + 115A: N + 20A:2A^ + 79N‘^ + 42A: + IGA^^) 

2 ^ 2(2 + A ^)(2 + A ; + A ^)2 ’ 

2^72(5 + 2A: + 3Ar) ^ 47^2(13^; + 6P + 3A^ + 9A: A^ + A^^) 

(2 + A; + Nf ’ “ (2 +Ar)(2 +A: +A^)4 ’ 

i(60 + 77k + 22A;2 + 121A^ + 115A; N + 20A;2A^ + 79A^2 ^ 42^ + IGA^^) 

^2(2 +A^)(2 + A; +A^)2 ’ 

i(60 + 77A: + 22k'^ + 121A^ + 115A; N + 20A;2A^ + 79N‘^ + 42A; A^^ + 16Ar3) 

^2(2 +A^)(2 + A; +A^)2 ’ 

i(3 + 2A: +A^)(10 + 5A; + 8A^) 

3^2(2 + A: + A^)2 ’ 

i(60 + 77k + 22A;2 + 121A^ + 115A; A^ + 29k'^N + 79N‘^ + 42A; A^^ + 16Ar3) 

2 ^2(2 +Ar)(2 +A: +A^)2 ’ 

zy2(60 + 77k + 22A;2 + 121Ar + 115A: N + 29k‘^N + 79 A ^2 ^ 42 ^ + IGA^^) 

(2 +A^)(2 +A; +Ar)2 ’ 

7^2(60 + 77k + 22A;2 + 121A^ + 115A: A^ + 20A;2A^ + 79N^ + 42A: + 16Ar3) 

(2 +A^)(2 +A; +A^)2 ’ 

2iy/2 ^ _ 2i\f2 ^ _ 2^2(3 + 2A; + A^) 

~ (2 + A; + AT) ’ “ (2 + A; + AT) ’ “ (2 + A: + Ar)3 ’ 
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C67 — 


C 68 — 


^66 

C69 

C70 

C71 

C72 

C73 

C74 

C75 

C77 

C78 

C 79 

C80 

C81 

C82 

C83 

C84 


2^2(3 + 2k + N) ^ 2^2(3 + 2k + N) 

{2 + k + Nf ’ “ (2 + A: + A^)3 ^ 

2^2(26 + 2hk + 6A;2 + 30iV + 15A; iV + SiV^) 

(2 + iV)(2 +A: + iV)3 ’ 

2^2(26 + 25A: + Gk"^ + SON + 15k N + 8N^) 

(2 + iV)(2 +A: + iV)3 ’ 

2^2(26 + 25k + 6P + 30iV + 15A; + 8N^) 

(2 + iV)(2 +A; + iV)3 ’ 

2^2(26 + 25k + 6P + 30iV + 15A; + 8N^) 

(2 +Ar )(2 +A; +Ar)3 ’ 

2iV2{S2 + 55k + 18P + 41Ar + 35A; A^ + llA^^) 

(2 +Ar )(2 +A: +A^)4 ’ 

2i^/2{S2 + 55k + 18P + 41Ar + 35A; A^ + llA^^) 

(2 +Ar)(2 +A: +A^)4 ’ 

Ai^/2 Ai^/2 


2^/2{S + 2k + N) 
(2 + A; + Nf 


' {2 +k +NY' 
1 


C 76 — 


(2 + A; + Ar)2’ 

:-—^^-—7^2(60 + 169A: + 154A:2 + 40A;3 + 149Ar + 200k N + 174A:2A^ 

2 + A^)(2 + A: + A^)4 ^ 

k^N + 159A^2 + 212A: N'^ + 02k'^N^ + 8AN^ + 58k + IGA^^), 

-—^^-—^2(12 + 145A: + 154A;^ + 40A:^ + 5SN + 20Sk N + 174A:2A^ 

2 + A^)(2 + A: + A^)4 ^ 

k^N + 99A^2 + 200A; + 02k‘^N'^ + 72N^ + 58k + 16A^^), 

-—^-—y2(-36 - 157A: - 154A:2 - 40A:^ + 70N -50kN - l08k‘^N 

2 + N){2 + k + NY ^ 

k^N + 234A^2 + 139A: N'^ - 2k‘^N^ + 159A^^ + 68k + S2NY, 

^{l + N) 


+ k + NY’ 


-^^-^^(-372 - 551A: - 2427:^ - S2P - 505N - 520k N - 5Ak‘^N 

S{2 + N){2 + k + NY ^ 

20k^N - 2A0N^ - I6k N^ + 62k‘^N^ + 12N^ + 58k N^ + IGN^, 

— -—^^-—y2(-156 - 371A: - 275k‘^ - 62k^ - 223N - A78k N - 285k‘^N 

S{2 + N){2 + k + NY 

AOk^N - A5N‘^ - 139A: N"^ - 6Ak‘^N^ + 48Ar3 + lOk N^ + 16Ar^), 

2^2(18 + 21A: + 6k^ + 22N + ISk N + GN^ 

(2 +Ar)(2 +A: +Ar)3 ’ 

87^2(10 + 17A: + 6^ + UN + Ilk N + AN^ 

(2 +A ^)(2 +A; +Ar)4 ’ 
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C85 

C 86 


C87 

C 88 


C89 

Cgo 


2^72(60 -k- 14A;2 + 103A^ + 61A: + 20PA^ + 73N^ + A2k + IQN^) 

3(2 + iV)(2 +A: +A^)4 ’ 

—-—^^-—7^2(60 + 169A; + Ibik'^ + 40k^ + 149iV + 299A: N + UiPN 

3{2 + N){2 + k + NY ^ 

20k^N + 159A^^ + 212kN‘^ + Q2k‘^N^ + 84iV3 + 58k + IGN ^, 

i(300 + 371A; + 106P + 559N + 499A; N + 80PA^ + 337A^2 ^ jsj2 ^ g4jY3) 

3^2(2 +A^)(2 +A: +A^)2 ’ 


^-i(60 + 169A; + 154A:2 + 40P + 149iV + 299k N + 174A:2iV 

3^2(2 +A^)(2 + A; +A^)3 ^ 

20A;^A^ + 159iV2 + 212A: + Q2k‘^N^ + 84iV3 + 58k + 16iV^), 

7^2(300 + 371A: + + 559A^ + 499/c N + 80k‘^N + 337A^2 ^ ^gg/. j^2 ^ g4^3) 

3(2 +A^)(2 +A; +A^)2 ' 


- —-— - —iV2{-k + A^)(60 + 77k + 22k^ + 121N + 115k N + 29k^N 

(2 + iV j (2 + fc + iV j 
79A^2 + 427:A^2 + 16iV3). 


For the other higher spin-| current, one has the following relation 

= Cl + C 2 R*'^^( 2 :) + C 3 U^^^( 2 :) + Ci7^^\z) + € 5 ^ 36 * 11 ( 2 :) + CqAsG22{z) 


+ Cj A^ Fii{z) + Cg yl.3 A^ F22{z) + Cg yl.3 i?3 -Fll(^) + Cio A3 B3 F22{z) 

+ Cii A3 i?_ ^12(2:) + C12 ^3 -B+ -^21(2) + Ci3 ^3 Fii Fi2 F2i(^) + C14 A3 F22 F21 Fi2{z) 

+ Ci5 A3 dFn (2:) + C16 A3 9+22(2:) + Ci7 A- 6*12 (2) + Cig ^4+ +22 (2) 

+ ci9 A_ B3 +12 (2) + C20 A_ B+ +11 (2) + C21 A_ +22 +12 +11(2) + C22 A_ 9+12 (2) 

+ C23 A3. G21 (2) + C24 A3. A_ +11(2) + C25 A3. B3 +21 (2) + C26 A3. B_ +22 (2) 

+ C27 A3. +11 +21 +22(2) + C28 A3. 9+21(2) + C29 +3 Gii(2) + C30 +3 (922(2) 

+ C31 +3 +3 +11(2) + C32 +3 +3 +22(2) + C33 +3 +11 +12 +21(2) + C34 +3 +22 +21 +12(2) 
+ C35 +3 9+11 (2) + C36 +3 9+22(2) + C37 +_ ^12 (2) + C38 +_ ++ +22 {z) 

+ C39 +_ +11 +12 +22 (2) + C40 +- 9+12 (2) + C41 ++ 6*21 (2) + C42 ++ +- +11(2) 

+ C43 B3. +22 +21 +11 (2) + C44 ++ 9+21 (2) + C45 +11 +12 G21 (2) + C46 +11 +12 9+21 (2) 

+ C47 +11 +21 Gi2{z) + C48 +11 +22 Gu{z) + C49 +11 9+11 ^^22(2) + C50 +11 9+12 F2i{z) 

+ C51 +12 +21 Gu{z) + C52 +21 +12 (^22(2) + C53 +22 P*'^^(2) + C54 +22 +11 (^22(2) 

+ C55 +22 +12 (921(2) + C56 +22 -^21 (912(2) + C57 +22 (9ii +22(2) + C58 +22 9+21 -^12(2) 

+ C59 +22 9+22 +11 (2) + ceo (9ii (2) + cei G22 T*'^^ (2) + 092 +22 (2) 

+ C63 T(') (z) + C64 v(i) (2) + C65 U G33 (2) + Cge u (922 (2) 

+ C67 U A3 +11(2) + Ceg U A3 +22(2) + Ceg + /!_ +12(2) + C70 U A^ +21(2) 
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+ C 71 U i?3 -^11(2:) + C72 U -B3 F22{z) + C73 U B_ Fi2{z) + C74 U -B+ 

+ C75 U Fii Fi2 F2i{z) + C76 U F22 F21 Fi2{z) + CjtU U Fu{z) + CjsU U F22{z) 
+ C79 t/ aFii (2;) + Cso u (9^22 (2) + Cgi <9A3 Fii (2) + C82 dAs F22 (2) 

+ C 83 dA_ Fi2 (2) + C 84 dA+ F21 (2) + C 85 Fn (2) + cse dB_ Fu (2) 

+ C 87 dB+ F21 (2) + C88 < 9 Fii Fi2 F21 (2) + C 89 dF22 F21 F12 (2) + C90 OU Fii (2) 

+ C91 dU F22 {z) + C92 5 G'ii( 2 ) + C93 56*22 (2) + C94 5 U(^)( 2 ) 

+ C95 5 v(i)( 2 ) + C 96 d^F22{z), 

where the coefficients are given by 


Cl 

C 6 

C 9 

ClO 

Cll 

C12 

Cl 3 

Ci4 

Cl 5 

C 16 

Cl 7 

Cl 9 

C 20 


—2\/2, C2 — 2\/2, C3 — —2\/2, 


C 4 = — 2 \/ 2 , 


7^2(1+ iV) 
(2 +A: +A^)2’ 


iV2il + N) ^ _ 2^2(1+ N) ^ _ 2^2(1+ iV) 

(2 +A: +A^)2’ “ (2 +A: +A^)3’ “ (2 +A: +A^)^’ 

2^2(16 + 21A: + 6k^ + 19iV + 13A; iV + 5N^) 

{2 + N){2 + k + N)^ ’ 

2^2(16 + 21A: + Qk"^ + 19iV + 13A; iV + SiV^) 

{2 + N){2 + k + Nf ’ 

2^2(16 + 21A: + Qk"^ + 19iV + 13A; iV + 5N^) 

{2 + N){2 + k + N)^ ’ 

2^2(16 + 21A: + Qk"^ + 19iV + 13A; iV + SiV^) 

{2 + N){2 + k + Nf ’ 

27^2(32 + 55A: + 18P + AIN + 35k N + 

(2 + iV)(2 +A: +’ 

2iV2{32 + 55k + ISk"^ + 41A^ + 35A; iV + 

(2 +A^)(2 +A: +’ 

2^72(3 + 2k + A^)(10 + 5k + 8N) 

3(2 +A: + iV)3 ’ 

2i^(-30 - 32k + 15k‘^ + lOk^ - 28N - 23k N + llk^N - 22N^ - 13k - 8N^) 

(6 + 7A;-iV)(2 +A: +A^)3 
i^/2{l + N) ^ _ 2^/2{l + N) 

{2 + k + Ny’ “ (2 +A; + iV)3’ 

2^2(16 + 21A: + Qk"^ + 19iV + 13A; iV + 5N^) 

{2 + N){2 + k + Nf ’ 

2^2(16 + 21A; + 6P + 19iV + 13A; + 5N‘^) 

{2 + N){2 + k + NY ’ 
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C21 


C 22 

C23 

C25 

C26 

C27 

C28 

C29 

C30 

C31 

C32 

C33 

C34 

C35 

C36 

C37 

C38 

C39 


2i^/2{32 + 55k + 18k^ + AIN + 35k N + 

(2 +A^)(2 +A: +A^)4 ’ 

2iy/2{-3Q - 32k + I5k‘^ + lOA:^ - 28N -23kN + llPiV - 22N‘^ - I3k - 8N^) 

(6 + 7A;-iV)(2 +A: +A^)3 ’ 

zy2(l + A^) ^ _ 2^2(1+ A^) 

(2 +A; + iV)2’ “ (2 +A; + iV)3’ 

2^2(16 + 21A: + 6k^ + 19N + 13k N + 5N^) 

{2 + N){2 + k + Ny ’ 

2^2(16 + 21k + 6P + 19N + 13k N + 5N^) 

{2 + N){2 + k + Ny ’ 

2iV2{32 + 55k + 18P + AIN + 35k N + IIN^) 

{2 + N){2 + k + N)* ’ 

2^72(3 + 2k + A^)(10 + 5k + 8N) 

3(2 +A: + iV)3 ’ 

*72(18 + 21k + 6P + 22N + 13k N + 6N^) 

(2 + A ^)(2 + A ; + iV )2 ’ 

*72(18 + 21A; + 6P + 22N + 13k N + 6N^) 

(2 + iV)(2 +A; + iV)2 ’ 

272(18 + 21A: + 6k^ + 22N + 13k N + 6N^) 

(2 + iV)(2 +A: + iV)3 ’ 

272(18 + 21A: + 6k^ + 22N + 13k N + 6N^) 

(2 + iV)(2 +A: + iV)3 ’ 

2^72(32 + 55k + 18P + 41iV + 35A; + llA^^) 

(2 + iV)(2 +A: +’ 

2iV2{32 + 55k + 18k‘^ + AIN + 35k N + llA^^) 

(2 +A^)(2 +A: +’ 

2i72(3 + 2k + A^)(10 + 5k + 8N) 

3(2 +A: + iV)3 ’ 

2^72(30 + 92k + lOlP + 39k^ - 32N + 7kN + 33k^N - 78N^ - 39k N^ - 2AN^) 

(6 + 7A;- A^)(2 + A: + A^)3 
*72(18 + 21A; + 6P + 22N + 13k N + 6N^) 

(2 +A^)(2 +A; + iV)2 ’ 

272(18 + 21A: + Qk"^ + 22N + 13kN + 6N^) 

(2 + iV)(2 +A: + iV)3 ’ 

2i72(32 + 55k + 18k‘^ + 41A^ + 35A; iV + llA^^) 

(2 + A ^)(2 + A : +’ 
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C40 


C41 

C42 

C43 

C44 

C45 

C47 

C48 

C49 

Cso 

C51 

C53 

C54 

C55 

C57 

C58 

C60 

Cei 


27^2(3 + 2A: + A^)(10 + 5k + 8N) 

3(2 +A: + iV)3 ’ 

7^2(18 + 21k + 6P + 22N + 13k N + 6N^) 

{2 + N){2 + k + Ny ’ 

2^2(18 + 21A: + 6k^ + 22N + 13k N + 6N^) 

{2 + N){2 + k + N)^ ’ 

2iV2{32 + 55k + 18P + UN + 35k N + IIN^) 

{2 + N){2 + k + N)^ ’ 

2iV2{-30 - 32k + ISA;^ + lOA:^ + 32N + 93k N + 51k‘^N + 78N^ + 71k + 2AN^) 

{6 + 7k-N){2 + k + Ny ’ 

2^(5 + 2k + 3N) _ 8^2(15 + 29k + lOP + 25N + 21k N + 8N^) 

(2 + A: + iV)3 ’ “ 3(2 +A; + iV)4 ’ 

2^2(10 + 17A: + Qk"^ + 14iV + llA; iV + AN^) 

(2 + iV)(2 +A: + iV)3 ’ 

^2(20 + 21A: + 6P + 25N + 13kN + 7N‘^) 

(2 + iV)(2 +A: +A^)3 ’ 

4y2(13A; + 6^ + 3N + 9kN + N^) 

(2 + iV)(2 +A: +’ 

8^2(30 + 19A; + 2P + 56iV + 44A; + lOPiV + 38N^ + 21A: + 8N^) 

3(2 + iV)(2 +A: +’ 

V2(13A: + 6A;2 + 3A^ + 9A; + N^) _ V2{13k + 6k^ + 3N + 9kN + N^) 

(2 +Ar)(2 +A: +Ar)3 ’ “ (2 + Ar)(2 + A: + Ar)3 ’ 

2^2(15 + 29k + 10A;2 + 25N + 21k N + 8N‘^) 

(6 + 7A:-A^)(2 + A; + Ar) ’ 

\/2(20 + 21A: + 6k‘^ + 25N + 13k N + 7N‘^) 

(2 +Ar)(2 +A: +A^)3 ’ 

2^2(10 + 17A: + 5^ + MA^ + HA; A^ + ^ 2^2(5 + 2A; + 3A^) 

(2 +Ar)(2 +A: +Ar)3 ’ “ (2 + A; + Nf ’ 

-7 -- ,,,, ^ ,,,, -;-—2V2(-156 - 320A; - 164A:2 - 24A:3 - 252N 

{5 + 7k-N){2 +N){2 + k +Nf ^ 

315k N - 3k‘^N + 30A;3a^ - 216A^2 - 129A: N^ + 33k‘^N^ - 114A^3 _ 39 ^ _ 2ANf, 

8^/2{13k + 5k‘^+ 3N+ 9kN + Nf ^ A^/2{13k + 5^ + 3N + 9k N + Nf 

(2 +Ar)(2 +A: +A^)4 ’ “ (2 + Ar)(2 + A; + Ar)4 

(60 + 77k + 22k‘^ + 121A^ + 115A; N + 20A:2Ar + 79N‘^ + 42A; N‘^ + 16A^3) 

^2(2 +A^)(2 +A; + Ar)2 ’ 

(60 + 77k + 22k‘^ + 121A^ + 115A; N + 20A;2Ar + 79N^ + 42A; N"^ + 16Ar3) 

y2(2 + Ar)(2 + A: + Ar)2 ’ 
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C62 

C63 

C64 

C65 

C 68 

Cn 

C72 

C 73 

C74 

C75 

C76 

C77 

CgO 

Csi 

C82 

C83 

C84 

C85 


2^2(15 + 29k + lOP + 25iV + 21k N + 8N^) 

{6 + 7k-N){2 + k + N) ’ 

^2(60 + 77k + 22 P + 121N + llbk N + 20k^N + 79N^ + A2k + IQN^) 

(2 +A^)(2 +A; + iV)2 ' 

^2(60 + 77k + 22 P + 121+ 115fc N + 20k^N + 79N^ + A2k + IQN^) 

(2 +A ^)(2 +A; + iV )2 ' 

2 V 2 2 V 2 2iV2{3 + 2k + N) 


{2 + k + N)' {2 +k + N)' ~ {2 + k + Ny ’ 

2^72(3 + 2A: + A^) 2^72(3 + 2A: + A^) 2^72(3 + 2A; + A^) 

(2 + A; + Ar)3 ’ “ (2 + A; + Ar)3 ’ “ (2 + A: + A^)3 ’ 

2iV2{26 + 25k + Qk^ + SON + 15k N + 8N‘^) 

(2 +A^)(2 +A; +A^)3 ’ 

2^72(26 + 25k + 6k^ + 30A^ + 15A: A^ + 8N^) 

(2 +A^)(2 +A; +Ar)3 ’ 

2i^/2{26 + 25k + 6k^ + SON + 15k N + 8N‘^) 

(2 +A^)(2 +A; +A^)3 ’ 

2^72(26 + 25k + 6k^ + 30A^ + 15A: A^ + 8N^) 

(2 +A^)(2 +A; +Ar)3 ’ 

2^2(32 + 55k + ISA;^ + 41A^ + 35A: A^ + llAr2) 

(2 +A^)(2 +A: +A^)4 ’ 

2^2(32 + 55k + ISA;^ + 41A^ + 35A: A^ + llA^^) 

(2 +A^)(2 +A: +A^)4 ’ 

4^2 ^ _ 4^2 _ 2^2(3+ 2A: + A^)(10+ 5A; + 8A^) 

(2 +A: +A^)2’ “ (2 +A; +Ar)2’ “ 3(2 + A; + Ar)3 ’ 

2 V2(-30 - S2k + 15A;2 + lOA:^ + S2N + 9SkN + 51k^N + 78N^ + 71k N^ + 24N^) 

(6 + 7A:-A^)(2 + A; +A^)3 ’ 

2^72(3 + 2A: + A^)(10 + 5A; + 8N) 

3(2 +A: +Ar)3 ’ 

----— -—-^-—4iV2(-108 - 192A; - 67k^ - 2k^ - 17AN - 197k N 

{6 + 7k-N){2 + N){2 + k + N)^ ^ 

17k‘^N + 20k^N - UAN^ - 89k N^ + 22k^N^ - 76N^ - 26k N^ - 16N^), 

2i^/2{-2A - 25k + 15k‘^ + lOk^ - 2SN - 16k N + llk^N - 2SN^ - ISk N^ - 8N^) 

(6 + 7A;-Ar)(2 +A: +A^)3 ’ 

2iV2{27 + S5k + lOk'^ + 31Ar + 21A; A^ + 8N^) 

3(2 +A: +A^)3 ’ 

2i^/2{-A8 - 56k - 16k^ - SAN -kN + lOk^N + 14A^2 ^ 2 IA: N'^ + 8N^) 

3(2 +Ar)(2 +A: +Ar)3 ’ 


(2 + A: + A^) ’ 


C67 — 


(2 + A: + A^)3 


C70 — 


2^72(3 + 2A; + AT) 
(2 + A: + A^)3 ^ 
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C 86 

C87 

C 88 

C89 

Cgi 

C92 

C93 


C 94 

C 95 


C 96 


27^2(6 + 7A: + 2A;2 + 32iV + 38A; iV + lOPA^ + 32A^2 ^ 21k + SiV^) 

3(2 + iV)(2 +A: +A^)3 ’ 

2iV2(48 + 188A: + 213/^^ + 62A;3 + 148A^ + 365/c 


(6 + 7A; - A^)(2 + N){2 + k + Nf 
2H2k‘^N + 10A:^A^ + 202 + 264A: + 51A:^A^^ + 120 A^^ + 71A: + 24A^^), 

4^2(60 + 77A; + 22k'^ + 121Ar + 115A: N + 2Dk‘^N + 79A^2 ^ 42^ + lOA^^) 

3(2 +A^)(2 +A: +A^)4 


4^2(13^; + 6A;2 + 3A^ + 9A; A^ + N^) 


{2 + N){2 + k + NY 
1 


C90 — 


2^2(3 + 2k + Ar)(10 + hk + 8N) 
3(2 +A: +A^)3 ’ 

r4y2(-48 - 128A; - 97k‘^ - 22k^ - 148A^ - 235k N 


{6 +7k- N){2 + N){2 + k + N)^ 

QOk‘^N + 10A:^A^ - 202 A^^ _ ^§ 2 ^ jys _ Q)^2p^2 _ ^ 20 _ 55 ^ ^3 _ 2ANY, 

(60 + 91A: + 26P + 167A^ + 191fc N + 40A;2A^ + 137A^2 ^ 34 ^ ^2 ^ 32 ^ 3 ^ 

3^2(2 +A^)(2 +A; +Ar)2 ’ 

^ (720 + 2502A; + 2657^;^ + 742A:^ + 1962Ar 


3^2(6 + 7k- N){2 + A^)(2 + k + N)^ 

5360A; N + 3819A;2A^ + 560A;^A^ + 1667A^2 + 3240A: + 1216A:2A^2 + 479A^^ 


532A:A^=^ + 32A^^), 

^2(60 + 77k + 22^ + 121A^ + 115A; N + 29eN + 79N^ + 42A; + IQN^ 

(2 +Ar )(2 +A: +Ar )2 ’ 

3(6+7^-7V)(2 + yV )(2 + ^ + yvp ^<^°^° + 

4436fc A^ + 3117A;2A^ + 500A;^A^ + 539A^2 + 1830A; + 910PN^ - 277 + 106A: 


-112NY, 

4.^/2{k - 3A^)(15 + 29k + lOP + 25N + 2lkN + SN^ 
(6 + 7A;-Ar)(2 +A: +A^)3 


Similarly, for the other higher spin-| current, the following relation holds 


= + 0 ^ 2 ) ( 2 ;) + C 2 R^ 2 )( 2 ;) + C3U*'2)(2:) + C4V‘'2^(2;) + C5 243Gii(2:) + Cq G22{z) 

2 

+ C7 yl3 243+11(2;) + Cs A 3 A 3 +22(2;) + C9 yl3 B 3 +11 (z) + Cio A 3 B 3 +22 (z) 

+ Cii A 3 B_ + 12 ( 2 :) + C 12 ^3 ++ + 21 ( 2 ^) + Ci3 A 3 +11 +12 +21 (^) + Ci4 yl 3 +22 +21 + 12 ( 2 :) 
+ Ci5 ^3 dFii [z) + C16 A3 9+22(2;) + Ci7 24_ 6*12 (2) + C18 A_ A^ +22 (2) 

+ Ci9 A_ +3 +12 (2) + C20 A_ B+ +11 {z) + C21 A_ +22 +12 +11(2)+ C22 A_ 9+12 (2:) 

+ C23 A^ G 21 (2) + C24 A^ A_ +11(2) + C25 A^ B 3 +21 (2) + C26 A^ B_ +22 (2) 

+ C27 A^ +11 +21 +22(2) + C28 A^ 9+21(2) + C29 +3 Gii( 2) + C30 +3 (922(2) 

+ C31 +3 +3 +11(2) + C32 +3 +3 +22(2) + C33 +3 +11 +12 +21(2) + C34 +3 +22 +21 +12(2) 
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+ C 35 -Bs <9^11(2:) + C36 i ?3 <9^22(2:) + C37 B_ Guiz) + C38 B_ B^ -^22(2:) 

+ C39 B_ Fii Fi2 F22(2) + C40 B_ dFi2(z) + C41 B+ G21 (z) + C42 5 + B_ Fu{z) 

+ C43 -B+ F22 F21 Fii (2) + C44 -B+ 5 F 21 (2) + C45 Fii Fi 2 G21 (2) + C46 Fii F12 i 9 F 2 i (2) 
+ C47 Fn F21 Gi2(z) + C48 Fii F22 Gn{z) + C49 Fn dFn F22{z) + C50 Fn 5Fi2 F2i(2) 

+ C51 Fi2 F21 Gn{z) + C52 F21 Fi 2 (922(2) + C53 F22 P*'^^(2) + C54 F22 Fii (922(2) 

+ C55 F22 Fi2 (921(2) + C56 F22 F21 (912(2) + C57 F22 ( 9 ii F22{z) + C58 F22 ( 9 F 21 Fi2(2) 
+ C59 F22 5 F 22 Fn (2) + Ceo ( 9 ii T^) [z) + Cei (922 {z) + 092 F22 (2) 

+ C63T9)u(i)(2;) +c64T(^)v(5)(2;) + €95 B Gii{z) + Cge B ( 922 ( 2 ) 

+ C 67 U Fii{z) + Ces U F22{z) + Ceg U A_ Fi2{z) + C70 U A^ F2i{z) 

+ C71 U F3 Fii(2) + C72 U B3 F22{z) + C73 U F_ Fi2(2) + C74 U B^ F2i{z) 

+ C75 U Fn Fi2 F2i(2) + C76 U F22 F21 Fi2(2) + CjtU U Fu{z) + CjgU U F22 {z) 

+ C79 U dFii (2) + C80 u (9F22 (2) + C81 (9^3 Fn (2) + C82 dAs F22 (2) 

+ C 83 dA_ Fi2{z) + C 84 dAj^ F2 i{z) + C 85 dB^ Fii{z) + C 86 dB_ Fi2{z) 

+ C 87 < 9 F+ F21 (2) + C 88 < 9 Fn Fi2 F21 (2) + C 89 dF22 F21 Fi2 (2) + C90 dU Fn (2) 

+ C91 dU F22 {z) + C92 dGii{z) + C93 5(922 (2) + C94 511*-2 ^(2) 

+ C 95 5v(i)(2) + C96 d^F22iz), 

where the coefficients are given by 

-2iV2, C2 = -2iV2, C 3 = -2iV2, C 4 = 2iV2, C 5 = ^ ^^2 ’ 

V2{1 + N) ^ 2i^/2{l + N) ^ 2i^/2{l + N) 

{2 + k + N)^’ “ {2 + k + N)^’ “ ~{2 + k + N)^’ 

2^72(16 + 21A: + 6P + 19A^ + uk N + 5N^) 

(2 +A^)(2 +A; + iV)3 ’ 

2^72(16 + 21A: + 6k^ + 19A^ + 13A; iV + 

(2 +A^)(2 +A; +A^)3 ’ 

2^72(16 + 21A: + 6P + 19A^ + 13A: + 5N^) 

(2 +A ^)(2 +A; +Ar)3 ’ 

2^72(16 + 21A: + 6k^ + 19A^ + 13A; A^ + SA^^) 

(2 +A^)(2 +A; +A^)3 ’ 

2^2(32 + 55k + 18P + 41Ar + 35A: A^ + llA^^) 

(2 +A^)(2 +A; +Ar)4 ’ 

2^2(32 + 55k + 18P + 41Ar + 35A: A^ + llA^^) 

(2 +A ^)(2 +A; +Ar)4 ’ 


Cl = 

ce = 

C 9 = 

ClO = 

Cll = 

C12 = 

Cl 3 = 

Ci4 = 
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Cl 5 

Cl6 

Cl7 

Cl9 

C 20 

C2I 

C 22 

C23 

C25 

C26 

C27 

C28 

C29 

C30 

C3I 

C32 

C33 

C34 


2^2(3 + 2k + N){10 + 5k + 8N) 

3(2 + A; + A^)3 ’ 

2 V2(-30 - 32k + 15P + lOk^ - 28N - 23k N + llk'^N - 22N‘^ - 13k - 8N^) 

(6 + 7A;-A^)(2 +A: +A^)3 
^2(1 + N) ^ 2i^/2{l + N) 

{2 + k + Ny’ “ (2 +A; + iV)3’ 

2i ^2(16 + 21A: + 6k^ + 19A^ + 13A; 

(2 +A^)(2 +A; +A^)3 ’ 

2^72(16 + 21A: + 6P + 19A^ + 13 A: A^ + 5N^) 

(2 +A^)(2 +A; +Ar)3 ’ 

2^2(32 + 55k + 18P + 41Ar + 35A: A^ + llA^^) 

(2 +A^)(2 +A; +Ar)4 ’ 

2 V2(-30 - 32k + 15P + lOA;^ - 28N - 23k N + llk^N - 22N‘^ - 13k - 8N^) 

(6 + 7A;-A^)(2 +A: +A^)3 
y2(l + A^) ^ _2i^/2{l + N) 

{2 + k + Ny’ ~ {2 + k + Nf' 

2^72(16 + 21A: + 6P + 19A^ + 13A: A^ + 5N^) 

(2 +A^)(2 +A; +Ar)3 ’ 

2^72(16 + 21A: + 6k^ + 19A^ + 13A; A^ + SA^^) 

(2 +A^)(2 +A; +A^)3 ’ 

2^2(32 + 55k + 18P + 41Ar + 35A: A^ + llA^^) 

(2 +A^)(2 +A; +Ar)4 ’ 

2^2(3 + 2k + Ar)(10 + 5A: + 8N) 

3(2 + A; + A^)3 ’ 

V2{18 + 21A: + 6P + 22N + 13k N + 6N‘^) 

(2 +Ar)(2 +A: +A^)2 ’ 

^2(18 + 21A: + 6P + 22N + 13k N + 6N^) 

(2 +Ar)(2 +A: +A^)2 ’ 

2^72(18 + 21A: + 6P + 22N + 13k N + 6N^) 

(2 +A^)(2 +A; +Ar)3 ’ 

27^2(18 + 21A: + Qk"^ + 22N + 13k N + 6N‘^) 

(2 +A^)(2 +A; +A^)3 ’ 

2x/2(32 + 55k + 18P + 41Ar + 35A: A^ + llA^^) 

(2 +A^)(2 +A; +Ar)4 ’ 

2^2(32 + 55k + 18P + 41Ar + 35A: A^ + llA^^) 

(2 +A^)(2 +A; +Ar)4 ’ 


399 



C35 


C36 

C37 

C38 

C39 

C40 

C41 

C42 

C43 

C44 

C45 

C47 

C48 

C49 

CSO 

C51 

C52 

C53 


2^2(3 + 2k + N){10 + 5k + 8N) 

3(2 + A; + A^)3 ’ 

2^2(30 + 92k + lOlk^ + 30P - 32N + 7kN + 33k‘^N - 78N^ - 39k - 24N^) 

(6 + 7A:-A^)(2 + A; + iV)3 
^2(18 + 21A: + 6P + 22N + 13k N + 6N‘^) 

(2 + iV)(2 +A: +A^)2 ’ 

2^72(18 + 21A: + Qk"^ + 22N + 13k N + 6N‘^) 

(2 +A^)(2 +A; +A^)3 ’ 

2^2(32 + 55k + 18k‘^ + AIN + 35k N + IIN^) 

{2 + N){2 + k + N)* ’ 

2^2(3 + 2k + iV)(10 + 5A: + 8N) 

3(2 + A; + A^)3 ’ 

^2(18 + 21A: + 6P + 22N + 13k N + 6N‘^) 

(2 + iV)(2 +A: +A^)2 ’ 

2^72(18 + 21A: + 6P + 22N + 13k N + 6N^) 

(2 +A^)(2 +A; + iV)3 ’ 

2^2(32 + 55k + 18k‘^ + 41A^ + 35A: 

(2 +A^)(2 +A: +’ 

2V2(-30 - 32k + 15P + 19k^ + 32N + 93kN + 51k^N + 78N^ + 71A; + 24iV3) 

(6 + 7A;-iV)(2 +A: +A^)3 

2^72(5 + 2k + 3N) _ 87^2(15 + 29k + lOk"^ + 25N + 21k N + 8N^) 

{2 + k + Nf ’ “ 3{2 +k + Ny ’ 

2^72(10 + 17A: + 6P + 14A^ + llA: + 4A^2) 

(2 +A^)(2 +A; +Ar)3 ’ 

7^2(20 + 21k + 6P + 25N + 13k N + 7N^) 

{2 + N){2 + k + Ny ’ 

47y2(13A: + 6k‘^+ 3N + 9k N + N^) 

(2 +A^)(2 +A; +Ar)4 ’ 

87^2(30 + 19A: + 2k‘^ + 56A^ + 44A; A^ + lOfc^A^ + 38N^ + 21k + 8N^) 

3{2 + N){2 + k + N)^ ’ 

7y2(13A: + 6P + 3A^ + 9A: AT + N^) 

(2 +A^)(2 +A; +Ar)3 ’ 

iV2{13k + 6e + 3N + 9kN + N^) 

{2 + N){2 + k + Ny ’ 

2^72(15 + 29k + 10A;2 + 25N + 21k N + 8N^) 

(6 + 7A:-A^)(2 + A; +A^) ’ 
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C56 — 


C54 

C55 

C57 

C58 

C60 

Cei 

C62 

C63 

C64 

C65 

C68 

C 7 I 

C 72 

C 73 

C 74 

C 75 

C 76 

C 77 


7^2(20 + 21A; + 6P + 2hN + l?>kN + 7N^) 
(2 +A^)(2 +A; + iV)3 ’ 

2^72(10 + 17k + Qk"^ + UN + Ilk N + AN'^) 


2iV2{5 + 2k + 3N) 


{2 + N){2 + k + N)^ 
1 


{2 + k + N)^ ’ 

--;-—^-^27y2(-156 - 320A: - IGAk"^ - 24P - 262A^ 

(6 + 7A;-A^)(2 + iV)(2 +A; + iV)3 ^ 

3167: N - 3k‘^N + 3Dk^N - 216A^^ - 129A: + 33k‘^N‘^ - 114A^^ - 397: - 2AN^), 

3^^/2{13k + Qk‘^ + 3N + 9kN + N^) ^ _ Aiy/2{13k + 6k^ + 3N + 9kN + N^] 


{2 + N){2 + k + NY 


C 59 


(2 +A^)(2 + 7 +A^)4 
7(60 + 77k + 22 P + 121N + 115k N + 207^AT + 79N^ + 427 + 16iV3) 

^2(2 +A^)(2 + 7 +A^)2 ’ 

7(60 + 777 + 2272 + 121A^ + 1157 N + 20k‘^N + 79N^ + 427 + lOiV^) 

^2(2 +A^)(2 + 7 +A^)2 ’ 

2iV2{15 + 297 + 107^ + 25N + 21kN + 8N^) 

(6 + 77-iV)(2 + 7 +A^) ’ 

7^2(60 + 777 + 2272 + 121A^ + 1157 + 2072A^ + 79N^ + 427 + lOA^^) 

(2 +A^)(2 + 7 +A^)2 ’ 

7^2(60 + 777 + 2272 + 121Ar + 1157 N + 20k^N + 79N^ + 427 N'^ + 16A^3) 


(2 +A^)(2 + 7 +Ar)2 
2iV2 2^2(3 +2k+ N) 

~ (2 + 7 + N)^ 


C67 


(2 + 7 + AT) ’ 

2^2(3 + 27 + A^) 

C69 —-^-—- 


2^2(3 + 27 +AT) 
“ (2 + 7 + A^)3 ^ 


2i^/2 

\ + k + N)’ “ 

2^2(3 +2k+ N) 

{2 + k + Nf ’ “ (2 + 7 + Nf 

2^2(26 + 257 + 67^ + 30Ar + 157 A^ + 8N^) 

(2 +Ar)(2 + 7 +Ar)3 ’ 

2^2(26 + 257 + 67^ + 30Ar + 157 A^ + 8N^) 

(2 +Ar)(2 + 7 +Ar)3 ’ 

2^2(26 + 257 + 67^ + 30Ar + 157 A^ + 8N^) 

(2 +Ar)(2 + 7 +Ar)3 ’ 

2^2(26 + 257 + 67^ + 30Ar + 157 A^ + 8N^) 

(2 +Ar)(2 + 7 +Ar)3 ’ 

:y2(32 + 557 + 187^ + 41Ar + 357 A^ + llA^^) 

(2 +Ar)(2 + 7 +A^)4 ’ 

2i^/2{32 + 557 + 187^ + 41A^ + 357 A^ + llA^^^ 

(2 +A^)(2 + 7 +A^)4 ’ 

AiV2 ^ Ai^/2 ^ _2i^/2{3 + 2k +N){10 + 5k + 8N) 

! + 7 +A^)2’ “ “(2 + 7 +Ar)2’ “ 3(2 + 7 +Ar)3 ^ 
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Cso 

Csi 

C82 

C83 

C84 

C85 

C86 

C 87 

C88 

C 89 

C91 

C92 

C93 


C94 

C95 


27y2(-30 - 32A; + ISA;^ + lOA:^ + 32N + 93k N + blk'^N + 78N^ + 71k + 2AN^) 

{6 + 7k-N){2 + k + N)^ ’ 

2^2(3 + 2k + iV)(10 + 5A: + 8N) 

3(2 + A; + A^)3 ’ 

--;-----^--4^(-108 - 192A: - 67k‘^ - 2k^ - 17AN - 197/c N 

{6 + 7k-N){2 + N){2 + k + Nf ^ 

17k‘^N + 20k^N - UAN^ - 89k + 22k^N^ - 76N^ - 2Qk - 16N^), 

2^/2{-2A - 25k + 15P + lOA;^ - 23N - IQk N + llk^N - 23N‘^ - 13k - 8N^) 

(6 + 7A;-A^)(2 +A: +A^)3 ’ 

2^2(27 + 35k + lOP + 31iV + 21A: + 8N^) 

3(2 +A: + iV)3 ’ 

2y2(-48 - 5Qk - IQk^ - 3AN -kN + lOk^N + 14iV2 + 21A:+ 8N^) 

3(2 +A^)(2 +A; + iV)3 ’ 

2^2(6 + 7k + 2P + 32N + 38k N + lOPN + 32N^ + 21A: + 8N^) 

3{2 + N){2 + k + Ny ’ 

( 6 + 7^-^)(2 + 7 V )(2 + ^ + 7 V ) 3 ^^<^« + + 62 ^ + 148 ^ + 365 «= TV 

2027:2iV + lOk^N + 202A^2 ^ 264A: + 5lPN^ + 120iV3 + 71k + 24A^^), 

Ai^/2{59 + 77k + 22P + 121A^ + 115A; N + 20PiV + 79N‘^ + 42A; 

3(2 + iV)(2 +A: +A^)4 ’ 

4iy2(13A; + 6A;2 + 3A^ + 9A;A^ +^ 2^72(3 + 2A: + A^) (10 + 5A: + 8iV) 

(2 +A^)(2 +A; +A^)4 ’ “ 3(2 + A; + Ar)3 ’ 

-7-- ,,,, ^ ,,,, -;-^4iy2(-48 - 128/c - 97k'^ - 22p - 148A^ 

(6 + 7A:-A^)(2 + Ar)(2 + A: +A^)3 ^ 

235k N - Q0k‘^N + 10A:^A^ - 202 A^^ - 182A: - 9k‘^N^ - 120N^ - 55k - 2AN^), 

z(60 + 91A; + 26A;2 + 167A^ + 191A: N + 40^2A^ + 137A^2 + 84A; + 32A^3) 

3^2(2 +A^)(2 +A: +A^)2 ’ 

^^-i(720 + 2502A; + 2657A:^ + 742A:^ + 1962Ar 

3^2(6 + 7A; - N){2 + A^)(2 + A; + A^)2 

53fiOAT A^ + 3819AT2A^ + 5fi0AT3/'" , -- --- - 


532A:A^=^ + 32A^^), 

7^2(60 + 77k + 22k^ + 121Ar + 115A: N + 29k‘^N + 79N^ + 42A: + lOA^^) 

(2 +A^)(2 +A; +Ar)2 ’ 

-3(6TW3tv)pWtITt+‘^*"’“ ^ ^ ^ 

4436A: N + 3117A;2A^ + 500A;^A^ + 539A^2 + 1830A; + 910A:2A^2 - 277N^ + 106A: 

112N^), 
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AiV2{k - 3A^)(15 + 29k + lOP + 25N + 21k N + 8N^) 

~ (6 + 7A;-iV)(2 + A: +A^)3 ' 

Finally, for the remaining higher spin-| current, one has the following relation 

Vi'^’ (z) = CiP^j\z) + C2P^^\z) + Gi2{z) + Cq G2i{z) 

2 

+ Cj A3 A3 Fi2{z) + Cg A3 A3 F2i{z) + Cg A3 B3 Fi2{z) + Ciq A3 B3 F2i{z) 

+ Cii ^3 B_ F22{z) + C12 ^3 B+ Fu{z) + Ci3 A3 Fn F12 F22(^) + Ci4 Ag Fii F21 ^22(2:) 

+ Ci5 A3 5^21 (2:) + C16 A_ Gii{z) + Ci7 A_ Fg Fii(2) + C18 A_ B_ F12(2) 

+ Ci 9 A_ Fii Fi 2 ^ 21 ( 2 ) + C 20 A_ dFii{z) + C 21 A+ G22iz) + C 22 A+ A_ ^ 12 ( 2 ) 

+ C23 A+ A_ ^21(2) + C24 A_|_ i?3 ^22(2) + C25 Ag. i?_|_ ^21(2) + C26 Ag. Fi2 F21 ^22(2) 

+ C27 -Bg G12 (z) + C28 Fg G21 (z) + C29 -Bg -Bg F12 (2) + C30 B3 B3 F21 (2) 

+ C31 -Bg Fii Fi2 ^22(2) + C32 -Bg Fii F21 ^22(2) + C33 -Bg <9^21(2) + C34 B_ G22{,z) 

+ C35 B_ Fi2 F21 F22 (2) + Cge F_ aF22 (2) + C37 -B+ Gil (2) + Cgg B+ B_ F12 (2) 

+ C39 F+ F_ F2i( 2) + C40 F_|_ Fii Fi2 F2i( 2) + C41 Fii F12 ^22(2:) + C42 Fn F12 dF22{z) 

+ C43 -Bn F21 ^22(2) + C44 Fn F21 dF22{z) + C45 Fn F22 ^12(2) + C46 Fn F22 ^21(2) 

+ C47 -Bn dFi2 F22 {z) + C48 Fn dF2i F22{z) + C49 Fn (2) + C50 F12 F21 ^12(2) 

+ C51 Fi2 F21 G21 (2) + C52 Fi 2 F22 Gn (z) + C53 Fi2 <9Fi2 F21 (2) + C54 F21 (2) 

+ C55 F21 F22 Gn(2) + C56 F21 (9F21 Fi2(2) + C57 Gi2 T(^)(2) + C58 G21 T(^^(2) 

+ C59P('^ Fi 2 ( 2 ) + CeoP^') F 2 i( 2 ) + Cgi T« tL^\ 2 ) + €92 T« 4^\2) 

+ Cq3 U Gi2{z) + C64 U G 2 i( 2 ) + Cgg U Ag Fi2{z) + Cqq U Ag F 2 i( 2 ) 

+ C 67 U A_ Fn(2) + Ceg U A^ F22{z) + c^g U B3 Fi2{z) + C70 U B3 F2i{z) 

+ C71 U B_ F22{z) + C72 U B+ Fu{z) + C73 U Fn Fn F22{z) ■+ C74 U Fn F21 F22{z) 

+ Cj^U U Fi 2 {z) + CyeU U F 2 i{z) + C77 U dF 2 i{z) + Cjs C^Ag F2 i(2) 

+ C79 ( 9 A_ Fn (2) + C80 5 A+ F22 (2) + C81 dB3 F21 (2) + 032 dB_ F22 (2:) 

+ cgg dB+ Fii{z) + C 84 < 9 Fn Fn F22(2) + cgs dFu F21 F22{z) + cge dU F2i{z) 

+ Cg^dGuiz) + Cs8dG2l{z) +C 89 5 tL^ 4 ) + C90 (9^F2i(2), 

where the coefficients are given by 

Cl = -2V2, C2 = 2V2, C3 = 2V2, 04 = 2^2, 05 = ^^^^^, 

i^/2{l + N) ^ 2^/2{l + N) ^ 2^/2{l + N) 

“ “(2 + A; + iV)2’ “ (2 + A; + iV)3 ’ “ “ (2 + A; + iV)3 ’ 
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cg 

ClO 

Cll 

Cl2 

Cl 3 

Ci4 

Cl5 

Cl6 

Cl8 

Cl 9 

C 20 

C 2 I 

C24 

C25 

C26 

C27 

C28 

C29 


2^2(16 + 21k + 6A;2 + 19iV + 13A; iV + 5N^) 

{2 + N){2 + k + N)^ ’ 

2^2(16 + 21k + 6k^ + 19N + 13k N + 5N^) 

{2 + N){2 + k + N)^ ’ 

2^2(16 + 21k + 6P + 19N + 13k N + 5N^) 

{2 + N){2 + k + N)^ ’ 

2^2(16 + 21k + 6P + 19N + 13k N + 5N^) 

{2 + N){2 + k + Ny ’ 

2i^/2{32 + 55k + 18P + UN + 35k N + 

{2 + N){2 + k + N)* ’ 

2iV2{32 + 55k + 18P + UN + 35k N + IIN^) 

{2 + N){2 + k + N)* ’ 

— -——^— ^^^2(60 + 169A; + + 40k^ + 149iV + 299k N + UU'^N 

o (z H" 7V ] iJi rC 7V J 

20k^N + 159N^ + 212k N^ + Q2k'^N^ + 84iV3 + 58k N^ + IQN ^), 
iV2{l + N) ^ 2^2(16 + 21k + 6k^ + 19N + 13k N + 5N^) 

{2 + k + N)^’ “ {2 + N){2 + k + N)^ ’ 

2^2(16 + 21k + 6P + 19N + 13k N + 5N^) 

{2 + N){2 + k + N)^ ’ 

2i^/2{32 + 55k + ISk"^ + 41A^ + 35A; iV + 

{2 + N){2 + k + NY ’ 

— -—^^- —i\f2i-59 - 159k - 154/^^ - 40P + 31A^ - 68k N - 108k^N 

3{2 + N){2 + k + Ny ^ 

20k^N + 204:N^ + 133k N^ - 2k‘^N^ + 153iV3 + 68k N^ + 32iV^), 
iV2{l + N) ^ 2^/2{l + N) ^ 2^/2{l + N) 

~{2 + k + Ny' ~ ~{2 + k + Nf’ ~ ~{2 + k + Nf' 

2^2(16 + 21k + 6P + 19iV + 13A; + 5N^) 

{2 + N){2 + k + Ny ’ 

2^2(16 + 21k + 6P + 19iV + 13A; + 5N^) 

{2 + N){2 + k + Ny ’ 

2iV2{32 + 55k + Uk"^ + AIN + 35k N + 

(2 +A^)(2 +A: +A^)4 ’ 

*72(18 + 21k + 6P + 22N + 13k N + 6N^) 

(2 +A^)(2 +A; +Ar)2 ’ 

*72(18 + 21A; + 67 + 22N + 13k N + 6N^) 

{2 + N){2 + k + Ny ’ 

272(18 + 21A; + 67 + 22N + 13k N + eN"^) 

{2 + N){2 + k + Ny ’ 
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C30 


C 31 

C32 

C33 

C34 

C35 

C 36 

C 37 

C38 

C 39 

C40 

C 41 

C 43 

C 44 

C45 

C 47 

C48 


2^2(18 + 21k + 6P + 22N + 13k N + 6N^) 
{2 + N){2 + k + N)^ ’ 

2iV2{32 + 55k + ISk"^ + AIN + 35k N + 

(2 +A^)(2 +A: +A^)4 
2^72(32 + 55k + ISk"^ + AIN + 35k N + 

(2 +A^)(2 +A: +A^)4 


—I -^*^(60 + 169A: + 15Ak‘^ + 40P + 149A^ + 299/c N + 17Ak‘^N 

O ( Z “h 7V ] i2i rC i V ) 

20k^N + 159A^2 + 212A: N^ + Q2k'^N^ + 84iV3 + 58k N^ + IQN ^), 

^^2(18 + 21A; + 6P + 22N + 13k N + 6N^) 

(2 +A^)(2 +A; + iV)2 ’ 

2iV2{32 + 55k + ISk"^ + AIN + 35k N + 

{2 + N){2 + k + N)^ ’ 


-7^2(60 - Ilk - 77A;2 - 26k^ + 1A9N 




3{2 + N){2 + k + NY 
AOk^N + 159iV2 - 25k N^ - QAk'^N^ + 84A^3 ^ jys ^ 
iV2{18 + 21k + 6P + 22N + 13k N + 6N^) 

{2 + N){2 + k + NY ’ 

2^2(18 + 21A; + 6P + 22N + 13k N + 6N^) 

{2 + N){2 + k + NY ’ 

2^2(18 + 21A; + 6P + 22N + 13k N + GN^ 

{2 + N){2 + k + NY ’ 

2i^/2{32 + 55k + ISk"^ + 41A^ + 35A; iV + 

{2 + N){2 + k + NY ’ 

2^2(5 + 2A; + 3A^) ^ 8^2(5 + 2A: + 3iV) 

(2 + A: + Nf ’ “ (2 + A: + ’ 

2^2(10 + 17A: + Gk"^ + 14iV + llA; iV + AN^ 

(2 + iV)(2 +A: + iV)3 ’ 

2^2(60 + 155A: + 58A;2 + 139A^ + 169A; N + 2Gk‘^N + 85iV2 + 42A; iV^ + IGiV^) 

3(2 + iV)(2 +A: +’ 

\/2(13A: + 6A;2 + 3iV + 9A;iV +^ _ y2(13A: + 6A;2 + 3A^ + 9A; iV + A^2 

(2 + iV)(2 +A: +A^)3 ’ “ (2 + iV)(2 + A: + 

4^2(20 + 21A: + Gk"^ + 25N + 13kN + TN^ 

(2 + iV)(2 +A: + iV)4 ’ 

2^2(60 + 77k + 22A;2 + 121iV + 115A: N + 20k‘^N + 79N‘^ + A2k N"^ + IGA^^) 

3(2 +A^)(2 +A: +’ 
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C49 


C50 — 


C51 

C52 

C53 

C54 

C55 

C57 

C58 

C59 

ceo 

Cei 

C62 

C63 

C66 

C69 

C70 

C7I 

C72 


(3 + 2A: + A^)(10 + 5A; + 8A^) ^ _ \/2(20 + 21A: + 6k‘^ + 25N + 13k N + 7N^) 

(3^2(2 + A; + iV)2) ’ “ (2 + iV)(2 + A; + iV)3 

\/2(20 + 21A: + + 25N + 13k N + 7N‘^) 

(2 + iV)(2 +A: +A^)3 ’ 

2^2(10 + 17k + QP + UN + Ilk N + 4N^) 

(2 + iV)(2 +A; + iV)3 ’ 

4V2(13A; + 6A:2 + 3A^ + 9A: + N^) 

(2 +Ar)(2 +A; + iV)4 ’ 

(60 + 77k + 22 P + 121N + 115kN + 20k‘^N + 79N‘^ + A2k 

2^2(2 +A^)(2 +A; + iV)2 ’ 

2^2(5 + 2A; + 3N) _ A^/2{13k + Qe + 3N + 9kN + N^) 

(2 + A; + iV)3 ’ “ (2 +A^)(2 +A; + iV)4 ’ 

(60 + 77k + 22^ + 121A^ + 115A: + 20A:2A^ + 79N^ + A2k + lOA^^) 

^2(2 +A^)(2 +A; + Ar)2 ’ 

(60 + 77k + 22k^ + 121N + 115k N + 20k‘^N + 79N^ + A2k + 16Ar3) 

y2(2 + Ar)(2 + A: + Ar)2 ’ 

(3 + 2 A: + AT) (10+ 5 A:+ 8 AT) 

3 ^2(2 + A; + A^)2 ’ 

(60 + 77k + 22^ + 121N + 115k N + 20k‘^N + 79N^ + A2k + 16Ar3) 

2^2(2 +Ar)(2 +A; +Ar)2 ’ 

\/2(60 + 77k + 22k^ + 121N + 115kN + 20k^N + 79N^ + A2k + 16Ar3) 

(2 +Ar)(2 +A: +Ar)2 ’ 

^2(60 + 77k + 22k^ + 121N + 115k N + 20k^N + 79N^ + A2k + 16Ar3) 

(2 +Ar)(2 +A: +Ar)2 ’ 

2 V 2 _ 2 V 2 _ 2iV2{3 + 2k + N) 


{2 + k + Ny 


2iy/2{3 + 2k + N) 
“ (2 + A; + Ny 


2^2 ^ 2^2 
~ (2 + A; + AT) ’ “ (2 + A; + AT) ’ 

27^2(3 + 2A: + A^) ^ 2^72(3 + 2A;- 

(2 + A; + Nf ’ “ (2 + A; + A^ 

2iy/2{26 + 25k + OA;^ + 30A^ + 15A; A^ + SN^ 
(2 +A^)(2 +A; +A^)3 ’ 

2^72(26 + 25k + 6k^ + 30A^ + 15A: A^ + 8N^ 
(2 +A^)(2 +A; +Ar)3 

2iV2{26 + 25k + OA;^ + 30A^ + 15A; A^ + SN^ 
(2 +A^)(2 +A; +A^)3 ’ 

2i\/2(26 + 25k + 6k^ + 30A^ + 15A: A^ + 8N^ 
(2 +A^)(2 +A; +Ar)3 


C65 — 


(2 + A: + A^)3 ’ 

_ 2^72(3 + 2A; + A^) 
“ (2 + A: + A^)3 
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C73 


C74 

C75 

C77 

C78 

C79 

CSO 

C81 

C82 

C83 

C84 

C85 

C86 

C87 

C88 


2^2(32 + 55A; + ISA;^ + 41A^ + 35A: 

(2 +A^)(2 +A: +A^)4 ’ 

2^2(32 + hhk + 18P + 41iV + 35A: + llA^^) 

(2 +A^)(2 +A; +Ar)4 ’ 

4^2 ^ A^/2 

~ {2 +k + Nf' “ “(2 +A: +A^)2’ 

-^777^7—7-^^(60 + 169/c + 154/c2 + 40^;^ + 149A^ + 299/c N + llAk'^N 

20^3A^ + 159A^2 + 212A: + Q2k‘^N‘^ + 84Ar3 ^ jy3 ^ ^gjy4^ ^ 

— -—--^7^2(12 + 145A; + IhAk'^ + A<dk^ + 53A^ + 263A; N + llAk'^N 

20A;^ A^ + 99A^2 + 200A; + Q2k'^N‘^ + 72A^3 + 58A: A^^ + 16A^^), 

— -—^^- -i\f2{-‘iQ - mk - 154A:2 - A<dk^ + 79A^ - 50A: A^ - 108A:2A^ 

3(2 +A^)(2 +A: +A^)4 ^ 

20A;^A^ + 234A^2 ^ ^39^ ^2 _ ^ ^^9^3 ^ gg^ ^ 32A^^), 

27^2(1 + AT) 

~{2 + k + N)^' 

-^^--iy2(-372 - 551A: - 242^;^ - 32k^ - 595N - 529/c N - 54k^N 

3{2 + N){2 + k + Ny ^ 

20k^N - 2A9N^ - IQk + Q2k‘^N^ + 12 A^^ + 33k + 16 A^^), 

— -^---7y2(-156 - 371A; - 273k‘^ - 62k^ - 223N - 478/c N - 285k‘^N 

3{2 +N){2 + k +Ny ^ 

AOk^N - 45A^2 - 139A: - GAk'^N^ + 48A^^ + 10A; + 16A^^), 

27^2(18 + 21A: + Gk"^ + 22N + 13k N + GN'^) 

(2 +A^)(2 +A; +A^)3 ’ 

8^2(10 + 17A: + Gk"^ + MA^ + HA; A^ + AN"^) 

(2 +Ar)(2 +A: +Ar)4 ’ 

2^2(60 -k- lAk‘^ + 103A^ + 61A; A^ + 29k'^N + 73N‘^ + 42A; + 16Ar3) 

3(2 +Ar)(2 +A: +A^)4 ’ 

~TU3 --77717^(60 + + 299^ ^ + 174A:2A^ 

(3(2 + iVj(2 + fc + iVj ) 

20k^N + 159A^2 + 212A: + G2k'^N^ + 8AN^ + 58k + 16Ar^), 

(300 + 371A: + 106A:2 + 559A^ + 499A: N + 80A:2A^ + 337A^2 ^ ^gg^ ^2 ^ g4^3) 

3^2(2 +A^)(2 +A; +Ar)2 ’ 

-^^-(60 + 169A: + 154A:2 + 40A;^ + 149 A^ + 299A: N + 174A:2A^ 

3^2(2 +A^)(2 + A; + Ar)3^ 

20A;3A^ + 159A^2 + 212A: + G2k‘^N^ + 8AN^ + 58k + 16A^^), 
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C89 


^2(300 + 371A: + 106P + 559A^ + 499A; N + SOk'^N + 337A^2 ^ iQgj. pf2 ^ 

3{2 + N){2 + k + Ny ’ 

Cgo = —+ 77)(60 + 77A: + 22A:^ + 12177 + 115A; 77 + 20/c^77 

+ 79N^ + A2kN^ + lQNy. 

Similarly, the exact relations between the remaining higher spin-3, 4 cnrrents, which are 

not presented in this paper, can be obtained. 
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